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I. — INTRODUCTORY. 


We have given previously (4) a des- 
cription and the method of use of ap- 
paratus for measuring forces during an 
investigation into the behaviour of ve- 
hicles on the track. In that article re- 
peated reference was made, especially in 
the discussion of the results obtained, 
to the condition of the track on which 
the stock travelled. 

The riding of stock cannot, in fact, 
be considered separately from the con- 
dition of the track. With a few rare 
exceptions, the smallest peculiarity dis- 
turbing the course of a moving vehicle 
can be identified as due to some charac- 
teristic of the vehicle, acting in con- 
junction with some idiosyncracy of the 
track. 

As the outcome of many years of 
research on the subject of comfort and 
steadiness, apparatus has been evolved 
for obtaining a record of the condition 
of the track, which may then be read in 
conjunction with the results afforded by 
the apparatus installed in the vehicles 
for the measurement of the forces set up. 

Since railways began there have been 


(1) Revue Générale for January Ist, 19388. 
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appliances for ascertaining, point by 
point, the condition of the permanent 
way. It is by such means that day-to- 
day maintenance of the track is carried 
on. But such methods break down when 
it is desired to know the condition of 
tens or even hundreds of kilometres of 
track, before and after every trial. 

That is why the Orléans Company 
had, since 1931, developed apparatus 
which, installed in a special vehicle, 
enabled certain features of the track to 
be recorded — in relation to some fixed 
system of reference — while travelling 
at high speed (2). A preliminary effort 
in this direction was described in the 
January number of the Revue Générale 
TOnmI Sor 

The early apparatus was constructed 
as the outcome of some investigations 
into the behaviour of short wheel-based 
vehicles at high speed; it enabled the 
gauge of the track and its degree of 


(2) It will be recalled that an article ap- 
pearing in the Revue Générale for 1st Septem- 
ber, 1937, described an apparatus which 
enabled a continuous record of the low and 
high spots of a track to be made; however, 
this apparatus is unable to operate effectively 
at speeds exceeding 30 km. (18.6 miles) an 
hour. 
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warp, or twist, to be measured and re- 
corded. 

Encouraged by the results obtained, 
the combined management of the Paris- 
Orléans—Midi decided to complete and 
perfect this apparatus, and build a coach 
specially equipped for recording, at nor- 
mal train speeds on a basis of distance 
travelled, the maintenance condition of 
each rail. It is the aim of the present 
article to give an account of the methods 
adopted and a description of the appa- 
ratus employed in obtaining this inform- 
ation. 

But first of all brief mention will be 
made of the parts played, in a trial, by 
the track-recording coach and the stress- 
measuring coach already described. 


Il, — Object of track-recording. 


The necessity for knowing the true 
condition of the track arises from the 
fact that a state of perfection in perm- 
anent way is not to be expected. Even 
if it were attainable, a track is not an 
immovable object: it yields under the 
influence of repeated blows from rolling 
stock, which tend to be delivered at 
nearly always the same spots. We must 
be reconciled therefore to some degree 
of tolerance and the problem turns upon 
what is considered to be the permissible 
limits of track irregularities. An entirely 
general solution must obviously be based 
upon the magnitude of the reactions set 
up between the fixed and moving equip- 
ment, reactions which increase in value 
with the train speeds and axle loads. 


An irregularity in the track is not 
necessarily a defect; it becomes so in 
two cases : 


(1) When it causes discomfort in a 
vehicle traversing it. 

(2) When it gives rise somewhere in 
the vehicle to a dangerous variation of 
force, lateral thrust on the track, or re- 
duction of the vertical load on an axle 
or on a single wheel. 

Apparatus designed to measure the 
lateral or vertical forces between wheels 
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and rails, partly solve the problem, since 
it indicates the place on the track at 
which a defect exists, but only apparatus 
measuring and recording the condition 
of the track enables the true nature of 
the track irregularity to be accurately 
diagnosed. 

After each trial, therefore, of a vehicle 
undergoing investigation, the forces 
recorded are examined in conjunction 
with those due solely to the condition 
of the permanent way. 

The stress-measuring coach and the 
coach we are about to describe are thus 
complementary parts of one and the 
same test unit, and record simultaneous- 
ly the relevant data, which is brought 
together after the trial. 


Ill. — Characteristics of a railway track. 


The theoretical configuration of a 
track, once known, can be expressed in 
terms of : 

(1) The 
rails : 

(a) The vertical distance of the centre 
of one bogie wheel from the plane con- 
taining the centres of the three other 
wheels of the bogie (Warp). 

(b) The angle between the centre-line 
of an axle and a horizontal which lies 
in the vertical plane passing through 
the axle (Cant). 

(c) The variation in the vertical dis- 
tance of the centre of a wheel from some 
horizontal plane of reference (Low 
spots). 

(2) The transverse co-ordinates of the 
rails : 


vertical co-ordinates of the 


(a) The distance between two points 
on the inside vertical faces of the rails, 
situated on the same perpendicular to 
the centre-line of the track (Gauge). 


(b) The horizontal distance of a point 
situated on the inside vertical face of a 
rail, from the straight line joining two 
other points equidistant from the first 
and situated on the inside vertical face 
of the same line of rail (Versine). 
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Fig. 1. — Exterior of coach for track-recording at high speed. 


Later we shall see how these various 
quantities are measured in practice. 


IV. — General description of the coach. 


The track-recording coach (Fig. 1) 
was adapted from an all-metal bogie 
coach similar to that used for the stress- 
measuring coach (see Revue Générale 
for 1st January, 1938). In addition to 
the two 4-wheeled bogies of the standard 
type, the body also rests on a central 
eight-wheeled bogie fitted with free 
wheels. There are also a certain num- 
ber of pedals and small wheels, the pur- 
pose of which we shall explain in due 
course. 

Recording is through the medium of 
cables or rigid rods on to a roll of paper, 
unwinding proportionately to the dis- 
tance travelled by the coach, in the ratio 
of 0.20 m. or 1 m. to the kilometre. 

Besides the principal data there is 
also provision for recording speed, time 
and location. 

Finally a system of adjustable electric 
relays enables paint to be projected on 


to the track at the precise points where 
the degree of twist or magnitude of a 
slack exceeds what is considered to be 
the limit for safe and comfortable rid- 
ing. 

These points are registered on a 
separate recorder unwinding at a slower 
speed (1 cm. to the kilometre). 

The latter instruments have already 
been described in the Revue Générale 
for January, 1933. Fig. 2 is a view of 
the interior of the coach, showing the 
complete recording bench. 


V. — Recording of twist. 


The « twist » can be defined in the 
following manner : If four points on the 
track are taken, two on each rail, such 
that their projections in plan form a 
rectangle, then the twist is the vertical 
distance of one of the points from the 
plane containing the three other points. 

It was necessary to know the twist 
with some accuracy, and also to elimin- 
ate, in this connection, the effect of the 
coning of the tyres and that of the trans- 
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verse action of the wheels on the track. 
The problem was solved in the follow- 
ing manner : 
The four points of contact are repre- 
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A and A’ consist of two parts (Fig. 4); 
the one, A, defines, by the contact of its 
flange with the rail, the vertical position 
of the latter; the other, B, continually 


Iie, 


sented by four small wheels mounted 
on two small axles A and A’, carried by 
the special bogie in the middle of the 
coach, and comprising the four axles 
C.D; EE ation 3 

The wheels carried by the minor axles 


— Interior of track-recording coach, 


pressed against the edge of the rail by 
a spring, determines the path pursued 
by the flange of the small wheel, A, on 
the running surface of the rail. It is 
apparent that however many times the 
coach may run, the point of contact, N 


Bb) 
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Pedal. 


Bogie with free wheels. 


Pedal 


Fig. 3. — Diagram of track-recording coach, 


determining the height, remains always 
the same. 


Naturally no vertical loads can be 


Fig. 4. — Small wheel defining the vertical 


distance from a rail to the coach. 


transmitted to the rail by the small 
wheel, A. In order that the rail shall 
be under load vertically, the small 


wheels are each placed between two of 
the other wheels, normally loaded with 
the weight of the coach body. The rims 
and wheels are free and are mounted 
on axles of the construction shown in 
the diagram (Fig. 5). 

One of the wheels is fixed to the axle 
whilst the other wheel is mounted on a 
supporting tube, AB, rotating on bronze 
bushes fixed to the axle, XY, and kept 
in position laterally by two bronze 
thrust blocks. The rotation of B relative 
to A is very slight and so far there has 
been no perceptible wear of the bear- 
rings, CE and DF, nor of the thrust 
blocks, CG and FH. 

The object of these free wheels, C. D. 
E. F, is to reduce the tyre wear and to 
avoid the transverse action resulting 
from axles with fixed wheels, which 


Fie, 5. — Section through axles with free wheels, 
of track-recording coach. 
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causes the rails to give, laterally, in an 
irregular manner, 

The vertical height of a point of con- 
tact, N, is transmitted into the coach by 
a cable fixed to the corresponding small 
wheel. 

The cables fixed to the four small 
wheels, 1-2-3-4 (Fig. 6), rise vertically 
into the interior of the coach-body and 
are interconnected in the following 
way : 

Cables 1, and 4, from two diagonally 
opposite wheels pass over pulleys fixed 
to a rigid plane, P, itself fixed to the 
ceiling of the coach, and are fastened 
to the opposite ends of a lever, AB. In 
the same way, cables 2 and 3, from the 
two wheels situated on the other diagon- 
al, are similarly fastened to a lever, CD. 


The mid-points, E and F, of the levers 
AB and \CD respectively, are connected 
by two other cables to a lever MN. The 
displacement of the mid-point, S, of this 
lever, with respect to the plane of refer- 
ence, P, is proportional to the twist. 

We leave it to the reader to verify that 
any displacement whatever of the plane 
P relatively to the points 1, 2, 3, 4, causes 
the lever MN to turn about its mid-point 
S, without this point undergoing any 
displacement relatively to the plane. 


Note 


— Gauche 
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VI. — Recording of cant. 


The cant has been defined above as 
the angle between the centre-line of an 
axle and the horizontal which lies in the 
vertical plane passing through this 
centre-line. 

Of all the data collected by the coach, 
the recording of the cant presents the 
greatest difficulty. It is, in fact, neces- 
sary to detect a difference in level of 
1 to 2 mm. (0.039 to 0.078 in.) from the 
horizontal, between two points 1.50 m. 
(4.92 ft.) apart (i.e. one on each rail). 
The angle, of the order of 1 to 2/ 1 500ths, 
must be recorded continuously while the 
vehicle is travelling at speeds up to or 
even exceeding 120 km/h. (75 m. p. h.). 

To be certain of eliminating inertia 
effects due to motion of the coach body 
itself, the record of the twist is made 
use of, the Jatter being nothing more 
than the rate of change of cant. 


This rate of change is integrated with 
respect to the distance travelled, by 
means of an integrating machine. In 
practice it is the displacement of the 
point S which is integrated with respect 
to distance (Fig. 6). 


The integrator is based on the follow- 
ing principle : 


). — Diagram showing the principle of recordine twist and cant. 


= MI, 
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Fig. 7. 


Note. — Vers le point S = to point S, 


The dise A (Fig. 7) rotates about the 
axis XY proportionately to the distance 
travelled by the coach. A small wheel, 
R, able to rotate about the axis xy paral- 
lel to the plane of the disc A is engaged, 
by friction, with the disc. Its centre, 
which is free to move in the direction 
xy, reproduces exactly the displacements 
of the point S, so that the distance of 
the small wheel R from the axis XY is 
always equal to the twist of the track. 

Let r denote the radius of the small 
wheel, ds the common arcs traversed by 
the small wheel and the disc engaged 
with it by friction; 

g and § the angles turned through by 
the disc and wheel respectively; 

g the distance between the plane of 
the small wheel and the axis XY (equal 
to the twist). 

We can then write : 


aAs= ja = 


rdg. 
As dg is proportional to the distance 
travelled, L, 
dy, z= IKG@AL, 
Whence : 
pe j gdL. 


This quantity is, by definition, the 
cant. It is thus sufficient to record the 
amount through which the small wheel 
of the integrator turns in order to obtain 
the cant. 

In practice the integrator takes the 
following form (Fig. 8) : A carriage, C, 
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is driven by the mid-point S of the lever 
MN. This carriage bears cylinders rotat- 
ing about the axes AB, CD. These cylin- 
ders press two balls m and n on a disc 


Fig, 


8. — Cross section and plan view 
of integrator. 


P, which rotates about its axis at a speed 
proportional to that of the rotation of an 
axle. 

It will be readily appreciated that so 
long as the straight line joining the 
centres of the balls lies in the same plane 
as the axis of rotation of the disc, the 
balls turn upon themselves without any 
displacement of their centres. If there 
is any space between the axis of rota- 
tion of the disc and the straight line xy, 
the balls will be impelled by a force act- 
ing along the line xy and will be dis- 
placed along this straight line by an 
amount corresponding to the integral of 
the displacement of the point S. By 
means of a system of levers the balls are 
caused to operate a pen on the record- 
ing paper, which registers the cant at 
every instant. 
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VII. — Recording of slacks, 
Slacks are recorded, in principle, as 
follows : 


Consider three wheels, I, I, and III, 
(Fig. 9) running on the same rail. By 


Fig. 9. 


Note. — Point bas = slack. 


recording the variations of the vertical 
distance d of the middle wheel, relative 
to the straight line joining the centres 
of the wheels I and III which are on 
either side of the former one we obtain 
the value required. 


But this method is essentially unre- 
liable since one of the outer wheels may 
well be in a slack itself at the moment 
the position of the middle wheel is being 
recorded. 


In practice the design of the coach, 
which includes a central bogie with four 
axles, enables this inaccuracy to be ap- 
preciably reduced in the following man- 
ner : 


etm 253, 45 bs 7. 8, be the various 
wheels in contact with the same rail 
have their 


(Fig. 10). These wheels 
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centres connected in pairs by links. The 
mid-points of the links 1, 2, 3, 4, are con- 
nected to a Jever AB, and the mid-points 
of the links 5, 6, 7, 8, to a lever CD. 

The mid-points of the levers AB and 
CD are likewise connected to a link MN 
on which the point P is located, such 
that 


PN OH 


Variations in the distance between the 
centre O of wheel 4 and the point P are 
recorded. This gives the information 
required. 

It can be seen at once that if a certain 
variation in level, d, occurs in the rail, 
the successive passage of the wheels 1, 2, 
By Dy Oh, Wi, Sy wuilll Causa a displacement 


d. ; 
of the point P, equal to 5° whilst the 


vertical displacement of the wheel 4 will 
be equal to d. 
The quantity finally recorded will be 


within : of d. In spite of having re- 
corded only relative measurements the 
figure obtained is correct to within 
about 12 %. 

It will be realised that in practice 
levers such as AB, CD, MN, are not em- 
ployed. The entire arrangement is 
brought within the coach body and con- 
siderably reduced in scale (lai, 1b). 
The cables from the links joining the 
wheels 1, 2, 3, 4, 5, 6, 7, 8, pass over pul- 
leys fixed to the coach-body and are 
fastened to the ends of the levers ab, 


Fig. 10. — Diagram showing the principle of recording slacks, 
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Fig. 11. — Arrangement of cables for recording slacks. 


cd, mn. A point p is found on mn such 
that 
pm _. PM 
pn PN 
The quantity required — the magni- 
tude of the slack — is given by the 
variation in the distance of the mid- 


point x, of rs, relatively to the coach 
body. It can be easily verified that 
variations in the height of the coach 
body do not affect the recording. 


VIII. — Recording of the track gauge. 


The measurement of the gauge, like 
that of the versines, is performed by 
means of small wheels rubbing against 
the inside face of the rail. 

These small wheels are arranged as 
follows : 

A support consisting of two tubes is 
fixed, by means of their extremities, to 
the links of the bogie and is thus main- 


tained at a constant height above rail 
level. A frame is able to slide laterally 
on the support in the direction of xy, 
perpendicular to the centre-line of the 
track. It carries at one end a small 
wheel, and at the other a shoe. Springs 
fixed at one end to a bogie link and at 
the other to the frame are arranged in 
such a way as to press the small wheel 
continually against the rail. 

The gauge is measured as follows : 
Two small wheels as we have just des- 
cribed, situated in the same _ vertical 
plane perpendicular to the centre line 
of the track, each bear against the inner 
face of a rail. 

The variations in the gauge are given 
by the variations in the distance apart 
of the two small wheels. The latter 
quantity is recorded as shown in Fig. 12. 
The smal] wheels are represented by 1 
and 3, and points fixed on the coach 
body by 5 and 6. 


Y) 
j 
Y 
) 
Y 
Y 


Fig. 1z. — Diagram showing the principle of recording the gauge. 
Note. — Caisse = coach-body. 
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The first cable connects point 2 with 
the extremity 7, of a small swing bar and 
the second cable connects point 4 to the 
other extremity of the swing bar. The 
vertical displacement of the mid-point, 9, 
of this bar, gives the variation in the 
gauge at any instant. 


IX. — Recording of versines. 


The recording of the versines, that is 
to say the irregularities of the alignment 
of the rails in the horizontal plane is 
done in the following manner : 

Three small wheels bear continually 
against the same rail. The distance of 
the middle wheel from the straigth line 
joining the outermost wheels is measur- 
ed, and the versine of that portion of 
track contained between the two latter 
wheels, is thus obtained. 

As in the case of recording slacks it 
would have been idle to think of re- 
producing the straight line joining the 
outermost feelers in the shape of a gir- 
der: the inertia and vibration of such 
a girder would have falsified the results 
at high speed. 

The problem was solved in the same 
way as that of the slacks, by bringing 
near the recording bench, and on a re- 
duced scale, the system of jointed links 
which ought, in theory, to be mounted 
in proximity to the rail. 

The arrangement described below is 
displayed diagrammatically in Fig. 13. 
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Two cables from the two outermost 
feelers, 1 and 3, respectively, are each 
connected to the end of a swing bar 
11-12, after having been guided by two 
pulleys fixed to the body of the coach. 
A cable from the small wheel 2 is led by 
means of the pulleys 8, 9 and 10 to the 
extremity, 14, of a second swing bar, the 
opposite end of which is jointed at a 
point on the first swing bar, such that 
the ratio of the distance between the 
points 12-13 to that between the points 
13-11 is the same as the ratio of the 
distance between wheels 3-2 to that 
between wheels 2-1. 

The displacement of the mid-point of 
the swing bar 13-14 relatively to the 
paper band of the recording machine 
gives the required quantity, that is, one 
half of the distance of the small wheel 
2 from the straight line joining wheels 
il guna! &, 

The variations in the versines of both 
rails are recorded simultaneously. 


X. — Reproduction of the various 
indications. 


The instruments described above oper- 
ate inked pens and also the cursors of 
potentiometers. The pens record the 
various indications on a band of paper 
unwinding at 20 cm, 50 cm., 2 m. per 
kilometre. 

Electric wires, fed from the potentio- 
meters, enable the measurement of the 


Fig. 13, — Diagram showing the principle of recording versines. 
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various characteristics of the condition 
of the track to be conveyed to recording 
cathode-ray oscillographs in the exper- 
imental coaches (described in the Re- 
vue Générale of January 1938). These 
coaches, designed for the recording of 
forces, accelerations, and relative mo- 
tion of a vehicle under test, can there- 
fore, thanks to the electric transmis- 
sions, also register the various charac- 
teristics of the track condition. If one 
places one behind the other the vehicle 
under investigation, a test car, and the 
track recording coach, the results of the 
measurements on the vehicle under test 
and the characteristics of the track on 
which the vehicle is running are obtain- 
ed on the same recording band during 
the course of a trial. An excellent oppor- 
tunity is thus afforded of interpreting 
the riding of vehicles in terms of the 
condition of the track. 


XI. — Results obtained. 


Since being placed in service, in June 
1937, this track recording coach has tra- 
velled over the lines of the French Na- 
tional Railways on which trials were 
made of the stability of various vehicles. 
Its behaviour has been satisfactory at 
all times. 

We give below (Figs. 14 and 15) two 
reproductions of records obtained, one 
on the open road and the other over 
points and crossings in sidings. In addi- 
tion we have placed side by side, in 
Fig. 16, records of the condition of the 
track and those of the forces set up by a 
locomotive, registered simultaneously. 


The amount of recording done is still 
insufficient for the reactions of a given 
type of vehicle to various features of the 
track to be determined with certainty. 
The following, however, is a brief ac- 
count of the principal points : 


(1) Effect of warp (or twist). 


The twist in a track has a fundamental 
influence on the stability of vehicles, as 
already explained in the Revue Générale 
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for January, 1933. This influence can 
be summed up as follows : 


The primary cause of the hunting of 
a vehicle is the coning of the tyres. 
Twist introduces a factor which disturbs 
the influence of the coning of the tyres, 
by continually modifying the sinusoidal 
path due to the coning. Its influence is 
particularly noticeable when it has a 
length of several metres, or if there are 
several successive twists, the effects of 
which are cumulative. 


Twist becomes dangerous when its 
action enters into resonance with the 
natural period of the hunting motion of 
the vehicle. This case, which may seem 
to be an exceptional one, is in fact of 
quite frequent occurrence. It would 
become general if the track were not 
constantly attended to, because twist is 
first brought into being by the forces set 
up by the hunting action and these for- 
ces cause partial unseating of the slee- 
pers which in turn build up the hunting 
action. It is a vicious circle from which 
there is no escape except through at- 
tention to the track. 


(2) Influence of cant. 


There is no doubt that the actual 
amount of cant has an influence, though 
a variable one, which depends partly 
on the radius of curvature of the track 
and partly on the type and condition of 
the vehicle. But experience goes to show 
that variations in the cant (which are, 
of course, twists) exercise, as we have 
just seen, a greater influence. 


(3) Effect of slacks. 


If one of the rails dips at a certain 
point in the track, a twist is formed, the 
action of which we know. If both rails 
dip together, the effect so far as the 
hunting action of the vehicle is concern- 
ed, is negligible. The presence of low 
places results in a reduction of comfort 
in the rolling stock and an increase in 
fatigue of its spring gear and of the 
rails. 
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Relation between versines and lateral reactions. 
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Fig. 16. — Relation between condition of track and riding of vehicles, 
Note. — Alignement = straight. — Courbe centre G. Rayon 800 m. = L. H. curve, 40-ch. radius. — Effort 
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(4) Effect of gauge variations. 


The experience gained so far goes to 
show that the influence of the gauge of 
the track, although very important, is 
nevertheless not quite so great as might 
be supposed. The transverse oscillations 
of a vehicle fully absorb the play in the 


track. They are obviously decreased by 
any tightening of the gauge, but the 


period of the hunting action is corres- 
pondingly reduced. In fact, under these 
new conditions the vehicle will roll 
more frequently on the flange throat; 
that is, with the effect of increased con- 
ing. It has been found, for example, 
that type E.BB locomotives possess a 
period of 32 m. (105 ft.) on track of 
1-460) m. (4 ft. 9 1/2) in:), gauge; 17 m* 
(55att. Soin.) on track of 12445 mm. (42i- 
8 1/4 in.) gauge; and 13 m. (42 ft. 8 in.) 
Om eae or iWeley ain, (eb Gi, fy i/2) anal) 
gauge. 

As the result of the period decreasing 
at the same time as the amplitude, trans- 
verse accelerations are not reduced to 
what might have been expected. In 
practice it is found that vehicles having 
little tendency to hunting ride better on 
track which is tight to gauge. It is 
desirable, however, in the case of track 
tight to gauge to verify that the profiles 
of rails and tyres are such that the 
wheels ride as little as possible on the 
flange throat, so as to avoid excessive 
reduction in the hunting period. 


(5) Effect of versines. 

The average value of the versines on 
a curve is of only minor importance, but, 
on the other hand, the variations of the 
versines exercise a major influence on 
the transverse reactions of the stock, 
particularly in the case of vehicles with 
long wheelbase, especially if the cant 
does not change at the same time and 
in the same direction as the versines. 

Records of variations in the versines 
reveal that curved track is not of abso- 
lutely constant radius. It varies through- 
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out the curve, fluctuating about an aver- 
age value (1). 

The numerous experiments during 
which the paths of a point between the 
rails on each of the axles of 4-8-2 and 
4-8-4 locomotives were recorded, have 
shown that there is a definite position 
with respect to the track which the 
centre line of the locomotive main frame 
will take up for a given radius of cury- 
ature. But let the locomotive pass from 
a curve of radius R (Fig. 17) to a curve 
of smaller radius r. 


a 


Fig. live 
Nolte, — Trajectoire, etc. = path of a point on driving 
axle. — 1/2 jeu de...= half-play of axle in track. — 
Axe de la voie = centre-line of track. 


On the first curve a point on the lead- 
ing driving axle moves in a curved path 
of radius R; at the entry of the curve 
of radius r it is evident that this point 
will continue in the curve of radius R 
until, all the play in the track having 
been taken up, the axle begins to exert 
a force on the outer rail. 


(1) See, in this connection, an article in the 
Ist February, 1939, number of the Revue Géneé- 
rale. 
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These forces have a harmful effect on 
the alignment of curves and their gen- 
eral tendency is to intensify any varia- 
tions in the versines. 


CONCLUSIONS. 


From the results obtained so far it is 
evident that there are two different pur- 
poses to which this coach can be put. 

(1) It can be regarded, in the first 
place, as a means for studying the effect 
of the various features representative of 
the condition of the track, through the 
medium of the records of the absolute 
values of cant, versines, and track gauge. 

(2) Tt can equally be employed as a 
track testing car, since it makes it pos- 
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sible to detect —— and locate on the track 
by the dropping of paint — excessive 
fluctuations of the absolute characteris- 
tics : — twist, slacks, versine variations, 
the influence of which on the behaviour 
of vehicles is fundamental, and for 
which perfectly definite limits of toler- 
ance can be assigned. 


The apparatus with which this coach 
is equipped enables the difficult problem 
of track maintenance to be studied, in 
some measure, with greater precision, 
and the methods resorted to, to be made 
more systematic, whereas previously the 
results achieved depended largely on the 
personnel in charge of maintenance 
work. 
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Supercharging of diesel engines. 


Application of supercharging to railcar and locomotives engines 
by M. CHATEL, 


Chief of Motor Stock Section, Northern Region, French National Railways Company. 
(Revue Générale des Chemins de fer.) 


On several occasions, technical reviews (Le Génie Civil, La Technique Moderne, Trac- 
tion Nouvelle, etc.) have published more or less comprehensive articles on the question 


of diesel engine supercharging. 


The author of the following note sets out, in a very condensed form and without any 
very involved mathematical explanations, the principles upon which supercharging is 
based, and gives particulars of the results obtained by the application of these principles 


to railcar engines. 


The article also contains some observations on particular cases (multi-cylinder and 
high-speed two-stroke engines) where the application of supercharging is not yet 


definitely established. 


A. — General remarks on the theory 
of supercharging 


First of all we must point out that 
this article comprises two principal 
parts, dealing with the engines at pre- 
sent used for railcars : 

Four-stroke single-acting engines; 

Two-stroke single-acting engines. 

It is necessary, in fact, as we shall see 
later, clearly to separate the two types; 
the conditions of admission and exhaust 
are quite different and the technical pro- 


blems to be solved are peculiar to each 
type. 


(1) Definition of supercharging. 

The power of a diesel engine, all other 
things being equal, is limited according 
to the maximum mass of fuel which can 
be conveniently burned within the cy- 
linder stroke volume. This weight is, 
moreover, higher than the chemical 
equation of combustion indicates. The- 
refore, if the air admitted to the cy- 
linders of the engine is, for some rea- 


! 
| 
| 


JUNE 1940 


son, at a lower pressure than the air 
with which it comes into contact, the 
combustion is only moderate for the 
maximum power of the injector pumps. 
On the other hand, if the air admitted 
to the cylinders, by means of the de- 
vices which are described in the pre- 
sent article, is more highly compressed 
than the ambient air, the mass of fuel 
which can be burned is increased, and 
in the same way the power of the 
engine is increased. 

Supercharging consists essentially in 
creating supercompression of the intake 
air and in profiting by certain subsi- 
diary advantages therefrom, which wil! 
be explained later. 

The rate of supercharging is defined 
as being the relation of the absolute 
inlet pressure to absolute atmospheric 


pressure — 
a 
Throughout the following we _ shall 
deal with cases in which the supercharg- 
ing arrangement is permanently connect- 
ed by a charging pipe with the inlet 
of the engine (known as continuous 
supercharging). This is the only method 
used for railcars. 


(2) Present state of supercharging. 


The first investigations into this sub- 
ject were started in France, about 1916, 
by Rateau, with aeroplane engines, which 
were supercharged in order to keep their 
power constant at different altitudes. 
Similar work was undertaken about the 
same time in Switzerland by Biichi. 
These two eminent engineers also have 
to their credit a number of very interest- 
ing designs in various branches of 
engineering (aviation, marine and rail- 
way). 


Air compression. 


The volume of intake air is large and 
the overpressure is low: a centrifugal 
blower is therefore utilised in preference 
to an alternating compressor, better 
adapted to high pressures and not suit- 
able for high speeds of rotation. 


VI—2 
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One question immediately presents it- 
self : What is to be the source of power 
for working this compressor ? Direct or 


p 


indirect, from the drive of the engine 
to be supercharged, or derived from the 
residual energy of the exhaust gases ? 

The latter solution was indicated by 
Rateau as long ago as 1916, when he 
investigated the question of re-establish- 
ing the power of aeroplane engines at 
high altitudes. It is of interest to com- 
pare the two systems, at least on the 
theoretical diagrams. Let : 


P,, = atmospheric pressure; 
»» = mean charging pressure of the 
blower; 
P,, = exhaust pressure, assumed to be 


constant, ahead of the turbine 

(see Fig. 1). 
When an engine supercharged by ex- 
haust gas turbo-blower is provided, the 
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work done by a unit of the mass of gas 
See 
Saclcab* dac% 

In the other hypothesis the exhaust 
counter-pressure is constantly equal to 
atmospheric pressure, and the work 
done is : 

Se Dad ne: 

The apparent gain is therefore equal 
to the surface c’ d’ d c, but it must be 
noted that in the first case the work of 
compressing the air is not performed by 
the engine but obtained from other 
sources, whilst in the second case it 
must be taken from the work of the cycle 
Stabde. 

This work of compression, by which 
the air is made to pass from the atmo- 
spheric pressure to the inlet pressure, 
is represented by 6, b k k,. 

The net work in the second case be- 
comes : 


Sci @ ad ee be b Kelas. 


It would therefore appear, from the 
theoretical diagram, as drawn, that the 
exhaust gas blower is to be preferred. 

This assumes that the delivery pres- 
sure of the compressor P , is higher 
than the mean intake pressure, P,, of 
the turbine. 

We can show briefly that under cer- 
tain conditions this is so: 

The flow of gas is regulated, accord- 
ing to the law of Bernouilli, as under : 


wd p+ P20, © -ermast a Gl) 
where 

w = speed, 

P = pressure, 

Pp — Speciiic mass, 

v = specific volume. 

Now, the energy available, after ex- 
pansion in the unit of mass, is equal to 
w? 
oes 


By integration of (1), this is equal 
On 


Ai P 
path ( = + Const. C or — [ op, dp, 
2 t i Pe 
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P, having the previously defined 
value, 
P, being the pressure at the end of 


expansion, 


Pa 
aa in an adiabatic flow of ex- 
oo Jes 
ponent K from the pressure P, to the 
pressure P, takes the value : 


r K-1 
K Pas 
P pes(ce 
KK: 1s ces & | 
or 
K-1 
kK ‘slaved 
ae Pa 2 
ae =] (2) 


If, however, it is desired to compress 


from, P, to®P, the unit “of .mass aos 
iA 


C' p 


another gas whose factor is equal 


to K’, the work to be done is, according 
to the classic formule : 

K’-1 
K’ ears 


kh’ Ta + 
K’'-1] \Pa 


It should be noted that in a diesel 
engine, which utilises the mass unit of 
air and burns with this mass of air a 
mass e of fuel, the mass of exhaust gas 
will be 1 + «. 

The available energy in the gas will 
be: 

K-1 


be 1—(5*) uS (3) 


Rete ee 
K-It Ie 


(+<)- 


Only a portion of this energy is avail- 
able for compression, due on the one 
hand to losses reckoned by a coefficient 
o < 1, and, on the other hand to the 
efficiency or of the turbine. 

In practice, the energy available be- 
comes : 


K-1 
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Following a similar reasoning for the 
compressor, letting be the efficiency 
of the blower and remembering that the 
mass in question is then equal to the unit, 
the actual compression energy becomes : 


KI/-1 
Ls (=) esl ag Gh 


In order to make supercharging pos- 
sible, it is necessary for the value of 
the expression (4) to be equal to, or 
higher than, the corresponding value of 
the expression (5). 

A numerical application of this, taken 
from experimental measurements, will 
show us the possibility of this rela- 


Taking 
Te = DESo 1P, == Ika, = 1h, 
© = iebh (ene), 
K = 1.34 (exhaust gas), 
a = WOME Ie SS 00, 
On — 40.95 
it *s sufficient, for the verification of 


the above conditions, for or + os , the 
general efficiency of the installation, to 
be in the region of 0.58. 

We shall further see, that, at the limit, 
P, may be equal to P,, which is equi- 
ed, and there will be no counter flow. 

The limit value of the total efficiency 
will be given by the equation No. 6. 
valent to saying that the air introduced 
into the engine will be at a pressure 
equal to the mean exhaust pressure. In 
other words, the motor will be scaveng- 


K-1 


K aie 
0,,° 0 g(l+e)R- Tera 1-(F) 


ee eerste (Py 

If sisestound | that = “pr @s 
approximately. 

To summarise, in order that super- 
charging by exhaust gas turbo-blower 
may be possible in present day engines, 


iat Jy 
Ss (5) . rif (6) 
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it is necessary for the total efficiency of 
the supercharging group to have a value 
of at least 0.5 (approx.). The two 
machines composing the group being of 
the same family, it is sufficient to sup- 
pose, for the purposes of the summary 
investigation visualised, that the effi- 


ciency factors are about equal, each 
being equal to : 
/ O38 oe OF, 
All this points to the question : Can a 


turbine be designed having a total effi- 
ciency of 0.7, or a theoretical internal 
efficiency of about 0.8 ? 

We know that in turbo-machines the 
internal efficiency is a function of the 


bs Meal 5 , : 
ratio ——-u being the peripheric speed of 


ny 
the rotor, and C*™ the speed attained by 
the gas through the turbine distributors. 
In single-stage turbines, to which cate- 
gory supercharging turbines belong, it 
is shown that the maximum internal 


efficiency obtained for 


is appro- 


AU 
ximately equal to 0.45, and that under 


these conditions it has the optimum theo- 
4? 
retical value of a ,or about 0.80. 


iT? 

Supercharging is therefore possible, 
and if the total efficiency exceeds the 
minimum value of 0.40, the motor may 
be scavenged, the advantages of which 
will be explained later. 

It must be stated, however, that the 
question, as here resolved, reaches the 
limit of possibility, and if it is desired 
to provide a supercharging pressure 
clearly in excess of the surrounding 
pressure, it will be necessary to find 
some way of combatting the causes of 
decreased efficiency. 


Remarks on the design of the turbine. 
u 


The rule mentioned above = 0.45) 


JST 
implies, according to the calculations, a 
peripheric speed of 200 m. (656 ft.) per 
second for tbe rotor. For its calcul- 
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ation, it is necessary to take into account 
the supplementary obstacles as regards 
dimensions — in theory a turbine, with 
its lagging, should not take more space 
transversally than the line of cylinders 
it feeds; it must be possible to place it 
within the angles of the two cylinder 
lines when these are V-arranged, etc. 


The number of revolutions N must 
often exceed 10000 in order that the 
theoretical and practical conditions may 
be fulfilled — with small engines it may 
reach 30 000. 

The actual driving of the turbine 
offers some very interesting problems : 


Throughout the foregoing we have 
dealt with a hypothesis more theoretical 
than practical; it has been assumed that 
the turbine was fed at a constant pres- 
sure P,; in practice, however, this is 
impossible; in fact with an exhaust 
gas collector of a railcar engine with 
many cylinders, complex phenomena are 
produced, due on the one hand to the 
pulsatory character of the different ex- 
hausts, and on the other hand to the 
de-phasing and its resultant interference. 

The constant pressure P, can only be 
attained if a high volume of capacity is 
provided between the engine and the 
turbine. 
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The exhaust gases would expand from 
the pressure P, to the surrounding pres- 
sure, as we have assumed in the theore- 
tical argument above. 

At the other extreme, it can be con- 
sidered that the engine is connected to 
the turbine by piping of a negligible 
volume. From this fact, there exists 
before the distributors a variable pres- 
sure. 

If we take, for convenience, a single 
cylinder, at the moment of exhaust open- 
ing, we find before the exhaust pipe a 
pressure of 4 to 5 kgr./cm? (56 to 70 Ib./ 
sq. in.), whilst during the return stroke 
of the piston, the pressure differs very 
little from that of the surrounding pres- 
sure. 

These two assumptions cannot be 
ignored when dealing with the recovery 
of the energy from the exhaust gases. 

The diagram in the low pressure re- 
gions will show the fundamental dif- 
ferences (Fig. 2). 

The work of air compression is equal 
to the integral along A A’ of v d p be- 
tween the pressures P, and P,.. 


First case. — The intermediate ca- 
pacity is of large volume. 

The gas expands in the turbine from 
the point D, to the point D, along the 


IRigens 12. 


Note. — Courbe de 


: ; détente... 
Compression... 


} t = Expansion curve, 
= Air compression, outside cylinder, — Cylindrée = Cylinder yolume. 


— Low pressure diagram, inside and outside the cylinder. 


outside the cylinder. — 
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curve of expansion and the available 
work is equal to 


Da 
vd p. 
De 


It is readily conceived that, apart 
from the efficiencies, there may be cri- 
tical values for P, and P, such as: 


( ii De 
Dulin = vd p. 
J AA’ De 


to which the turbine is limited. 


Second case. — The intermediate ca- 
pacity is of negligible volume. 

The communication with the turbine 
is open from the point E’ (exhaust lead) 
and the gas is expanding according to 
a complex law. 

Theoretically, the work recoverable 
will be the area of the triangle formed 
by E D, d (triangular loss from in- 
complete expansion). In practice, how- 
ever, the pressure in advance of the 
turbine varies; it is higher than P, dur- 
‘ing the first moments of exhaust, but 
remains about atmospheric pressure 
during the return stroke of the piston. 
The first phase of exhaust, which is 
known as « blast », is that during which 
the cylinder empties rapidly. 


In practice, exhausting by blast is not 
integral; also, it is impossible to recover 
the whole of the energy corresponding 
to the triangular loss. The loss increases 
from the fact that the turbine itself is 
not a perfectly efficient transformer. 

The theoretical recovery from the 
triangular loss gives a work of appro- 
ximately 20 % of the work of the real 
cycle, that of the blast only, 13 to 14 %. 

About four-tenths of this work can 
be recovered in the blower, or 5.6 % 
of the theoretical work of the cycle; if 
this energy is now effectively applied 
to the shaft the percentage will be 
higher: it is recognised that for one 


BULLETIN OF THE INT. Rambway Concress ASSOCIATION 219 


effective H.p. developed in the engine, 
about 0.065 effective H.p. is thus fed to 
the turbo-blower for air compression, 
since we have taken into account in this 
figure the efficiency of the blower. 

Let us now find what pressure can 
be reached for the air admitted, which 
is assumed to be taken at atmospheric 
pressure. Allowing 5.6 m® (198 cu. ft.) 
of air per effective u.p./hour, including 
0.6 m® (21 cu. ft.) of scavenge air in the 
clearance, the available power of 0.065 
H.P. will permit this mass of air to be 
brought to a pressure of 1.360 kgr./cm? 
(19.3 Ib. per sq. in.). 

This note on the blast is evidently very 
summary, but the complete study of it 
necessitates extended mathematical ex- ° 
positions which are outside the scope of 
this article. 


We will therefore confine ourselves to gi- 
ving a brief description of the method of 
calculation. 

The matter in hand is the determination 
of the laws of evacuation of gas filling a 
given capacity through an orifice of a sec- 
tion varying as the time (1). 

According to whether the pressure in the 
reservoir is > or < the critical pressure, 
the formula giving the speed wu in the re- 
duced section varies. It is therefore neces- 
sary to divide the cylinder exhaust into two 
phases, the first corresponding to the time 
te, the second corresponding to the time te. 
If V is the volume of the capacity, 

m the coefficient of orifice contraction, 

varying with the time t, 
v’ the specific volume in the section where 
the speed is u, 

S the section, varying with the time f¢, 
it need only be stated that the mass which 
has been released from the capacity in the 
time dt is exhausted through the section S. 

V msu dt dev msu dt 
Hoje cee. 


' 
v0 


D 


(1) See the work of Mr. Anxionnaz, colla- 
borator with Mr. Rateau (Bulletin de la No- 
ciété des Ingénieurs Civils, Nos. 9 and 10; 
1931). 
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The integration being made according to 
two determinations, 

— the first from o to te, 

— the second from tc to te, 
the calculation of uw is made, according to 
the considered phase, by means of the em- 
pirical formule resulting from the applic- 
ation of Bernouilli’s law to the two ex- 
pansions separated by the critical pressure. 

It might be mechanically possible to utilise 
the blast by effectively dividing the exhaust 
into the two phases dealt with above: Two 
valves would be necessary for this, one, open 
before the dead centre, would be closed at 
the moment the critical pressure in the cy- 
linder is attained; this would exhaust into 
the regenerating turbine. The other, open a 
’ few degrees before the opening of the first, 
would exhaust to the atmosphere. 


Use of the compressed air. 


If an engine designed to function nor- 
mally with air at ambient pressure is 
given air at a higher pressure, the pres- 
sure at the end of compression will in- 
crease in strict proportion to the pres- 
sure of the intake air. 

The theoretical corresponding tem- 
peratures, which depend solely on the 
ratios of the pressures, will remain the 
same. 

The cyclic efficiency, which depends 
on the volumetric rate of compression, 
assumed constant, will also remain 
constant. 

The pressures at the completion of 
combustion and the completion of ex- 
haust will, however, be multiplied appro- 
ximately by the rate of supercharging. 

The power of the engine, propor- 
tionate to the mean pressure of the cycle, 
will therefore be increased, but at the 
cost of greater mechanical fatigue in the 
working parts. 

On the other hand, it may be desired 
that the maximum pressures obtained in 
the supercharged engine be identical 
with those on a normal engine. For this 
it is only necessary slightly to increase 
the volume of free space at the end of 
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compression and the period of fuel tn- 
jection. 

Naturally the cyclic efficiency is also 
affected. On the whole it decreases by 
about 10 %. The temperature of the 
exhaust therefore increases slightly. 

If the matter is confined to these 
simple considerations, it would seem 
possible to conclude that, in the two 
hypotheses, the organic and thermal 
fatigues of the engine are increased by 
supercharging. 

If the first solution increases the rate 
of work in the motion towards the top 
dead centre during the combustion/ex- 
pansion stroke, fatigue of thermal origin 
is no longer of negligible amount, since 
more thermal units are brought into play 
for the same cooling surface (Fig. 3). 


Fig, 3. — Comparative diagrams of a non- 
supercharged engine and the same engine 
supercharged (with or without variations 
in the clearance). 


The second solution offers more re- 
gard for the motion. In fact the diagram 
flattens out towards the increasing V’s; 
the piston rod works less heavily on the 
crank pin, since the zone of maximum 
effort corresponds to a configuration of 
the connecting rod/crank system, in 
which the piston rod approaches the 
tangent to the circle described by the 
crank pin. 
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In this solution, however, the temper- 
ature during expansion and exhaust is 
higher and the risks of insufficient cool- 
ing also appear to be of equally objec- 
tionable nature in this second hypo- 
thesis. 

In practice, these risks can be annulled 
by following the undermentioned pro- 
cedure : 

It is known that in a diesel engine 
there is an appreciable excess of air. 
Formula (6), however, effectively takes 
into account this excess of air. Under 
these conditions it would appear that it 
can be utilised for scavenging the cylin- 
ders during a judiciously measured 
period in which the inlet and exhaust 
ports remain open simultaneously. 


The flux of fresh air in contact with 
the walls of the cylinder and the piston 
top will cool them under favourable con- 
ditions, given the high circulating speed. 
Also, it will be seen that, thanks to this 
high circulating speed, the cooling of the 
supercharged engine may be as easy, if 
not easier, than that of an ordinary 
engine, and that the stresses of a thermal 
nature may be somewhat reduced, in 
spite of the increased power. 

As a matter of information, we may 
admit that the cooling water should, in 
a supercharged engine, contain 80 % of 
the thermal units needed for a normal 
engine. 

On the other hand, the exhaust gas 
carries away more heat; in two engines 
with the same cylinder volume, one su- 
percharged, the other not supercharged, 
the ratio of the two amounts of heat is 
approximately 1 : 1.65. 


Special characteristics of supercharged 
engines, 


Let us consider the particularly in- 
teresting case where the maximum pres- 
sure in the supercharged engine re- 
mains the same as in the normal engine 
with which it is comparable. The indis- 
pensable modifications would be as 
follows : 
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(a) Increased volume of the compres- 
sion chamber. — It may be admitted 
that the decreased volumetric rate of 
compression consequent upon this in- 
crease can be limited to about 6 %. 
Under these conditions the theoretical 
cyclic efficiency is hardly reduced at all. 

We have already drawn attention to 
the necessity for leaving the inlet and 
exhaust ports simultaneously open at the 
top dead centre so as to achieve scaveng- 
ing in the cylinder. 

In a normal engine, the piston may 
at the top dead centre be at a greatly 
reduced distance from the bottom of the 
cylinder head. In a supercharged en- 
gine, however, there would be a risk 
of contact between the piston and the 
valve heads. It may be possible to ob- 
viate this risk by incorporating recesses 
in the piston heads, a step which also 
results in the indispensable reduction in 
the rate of compression. 

(b) Modification of the valve gear. — 
It is necessary to delay the end of the 
admission, so as to « cross » the inlet 
and exhaust valves. 

The values of the angles of operation 
and the setting of the valves depend on 
the engine in question; it can, however, 
be admitted that, measured on the crank 
shaft, the angle of simultaneous opening 
of the two valves must be about 80 to 
100 degrees, the exhaust opening lead 
being approximately equal to the inlet 
closing lag. 

We shall see in the paragraph relating 
to multi-cylinder engines that other 
modifications are necessary to increase 
turbine efficiency. 

(c) Modifications to the injection. — 
It is obviously necessary for the fuel 
pump to be of ample capacity. At the 
same time it will be beneficial to design 
the injector cams with a special profile 
in order that the admission of the fuel 
may be prolonged. 


Power and consumption. 


What are the practical results to be 
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obtained as regards power and specific 
consumption ? 

The use of an exhaust-gas turbo-blower 
allows feeding with air having a pres- 
sure of 0.300 kgr./em? (4.3 Ib./sq. in.) 
over atmospheric pressure. The ratio of 
admission pressures being 1.3, the pro- 
portion of the masses of air taken in is 
approximately the same; the power ratio, 
all other things being equal, will also 
be the same, 1.3. 

The problem to be solved is to know 
whether better results can be obtained 
or not. 

Let us first note that in a normal 
engine it is impossible to burn the fuel 
conveniently without an excess of air 
which, in the cycle, has practically no 
value. 

In an engine supercharged by exhaust- 
gas turbo-blower there is a scavenging 
of the cylinders and consequently the 
air is not charged with the exhaust re- 
sidue from the preceding cylinder 
charge. As this scavenging costs nothing, 
seeing that it is obtained from regener- 
ation of the exhaust energy, a better 
combustion may be envisaged, and cor- 
relatively an increase in the amount of 
energy provided by a given mass of fuel. 
The influence on specific consumption 
therefore seems to be favourable. 

On the other hand, we must remember 
that if the engine works at a constant 


maximum pressure, the mechanical 
losses do not vary — or vary only 
slightly. As they occur with a higher 


effective power, however, the mechan- 
ical efficiency of the engine is increas- 
ed; this is a further favourable factor. 

It is true that the cyclic efficiency 
must theoretically decrease; in a normal 
engine it would be 0.52, for example; in 
a supercharged motor it would be 0.57. 
These values are much higher than the 
practical degrees of efficiency. In fact, 
these are in the region of 0.35; that 
means that there are other elements, 
apart from mechanical efficiency, which 
decrease efficiency; effect of the walls, 
deformation of the diagrams... All our 
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previous remarks on the favourable 
effects of the air blast which, on the 
one hand lowers the internal temper- 
ature and consequently the heat ex- 
changes and on the other assures cor- 
rect charging, provide cause for believ- 
ing that there will be a sufficiently large 
compensation to repay at least the 5 % 
loss in cyclic efficiency. 

This is actually so; with an engine 
supercharged from the exhaust gas, an 
effective power of more than 50 % in 
excess of the power of a similar normal 
engine may be reached. 

Nor is an increase in specific con- 
sumption to be feared. But precise de- 
tails must be given here: It is noted, 
in fact, that the influence of supercharg- 
ing is not very marked at low powers. 
In order that the turbine may show 
appreciable results it is necessary that 
a sufficient flow of gases should pass 
through it, otherwise the cross sections 
of its passages are ill adapted, the speeds 
of flow are too low, and the transformed 
power available for supercharging drops 
rapidly. 

From this fact, the supercharged 
engine will have a higher specific con- 
sumption at low loads than a normal 
engine, since we have shewn that the 
favourable factors are not very active 
whereas the unfavourable factors (drop 
in cyclic efficiency, rise in exhaust back- 
pressure...) are in full play. 

On the other hand, with higher loads 
the combustion is, in a way, automatic- 
ally regulated; the turbine is* then 
capable of a higher power; the blower 
supplies the air at an increased pres- 
sure and the mass of combustion air 
introduced thus suits itself to the 
amount of fuel injected. The combustion 
remains good, even on overload, con- 
trary to experience with a normal 
engine. 

The curve of specific consumption in 
terms of the power then gives a very 
flat minimum. 

This being so, we may trace on the 
same diagram the curves C, Gyrands Cr 
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for a normal engine of P, power, for a 
supercharged engine of 1.5 P, power, 
and for a normal engine of 1.5 P,, power 
(Fig. 4). 

In practice, the minimum values of 
consumption are almost identical, C and 
C, have also the same form but C, is 
flatter, in view of the preceding remark. 

We see that the supercharged engine 
accommodates itself very well to the load 
variations which are usual in service on 
railcars and diesel locomotives, and that 
from this point of view it is better than 
a normal engine. 


Pn 15Pn Pp 


Fig. 4. — Comparative consumption curves of 
two normal engines of Py and 1.5 Py power 
respectively, and a supercharged engine with 
a power of 1.5 Pr. 


A comparison of the two curves C, 
and C, is particularly instructive. We 
must obviously be prepared to make 
some sacrifice at very low loads by com- 
parison with the normal engine of P, 
power, but these sacrifices are much 
less than would be imposed during the 
same periods by the use of a normal 
engine of 1.5 P, power. 


Two-stroke engine. 

In a two-stroke cycle there are critical 
periods round the bottom dead centre 
and during the return stroke. At this 
moment the residual gas which has not 
yet been exhausted, and the fresh in- 
taken air are extant at the same time 
in the cylinder. 

Many arrangements have been devised 
to obviate the drawbacks of this state 
of affairs : partitioned pistons, duplic- 
ation of the ports, controlled admis- 
sion, etc. 
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It still remains true, however, that the 
exhaust and admission in these engines 
are very sensitive, particularly the for- 
mer. Scavenging is an absolute ne- 
cessity. 

Let us therefore examine the evolution 
of the gas from the time the exhaust 
ports are opened. 

In order that the drainage of the 
cylinders may be facilitated, either by 
the existence of a high pressure at the 
moment of opening the exhaust ports, or 
by a sufficiently prolonged scavenging, 
the stroke BC corresponds to a large 
proportion of the total stroke AC (20 
to 25 %) (Fig. 5). 


soeee pacce eset CoML 


Fig. 5. 
Note. — Echappement = exhaust. — 
Py Me top: dead) centres) — 
P. M. B. = bottom dead centre. 


The pressure is relatively high when 
the piston is at B; it exceeds by 1.5 
kgr./em2 (21.3 lb./sq. in.) that existing 
at the opening of the exhaust port in a 
four-stroke engine and the temperature 
of the gas is correspondingly higher, by 
at least 100 %. 

Then, the energy available in the ex- 
haust gases corresponding to the trian- 
gular loss is greater than in the corres- 
ponding four-stroke. 

In the latter case, however, we have 
seen that by utilising the blast we can 
regenerate a power of compression, per 
effective H.P., equal to 0.065 H.P. 

In the two-stroke, following the same 
hypotheses, this horse-power would be 
0.112. 

The question now arises of utilising 
this to the best advantage. 

For this we note that the air neces- 
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sary for the running of a two-stroke is 
composed for one part of the scavenge 
air, which may be at a relatively low 
pressure, and another part of combus- 
tion air which must reach as high a 
pressure as possible. 

Let us again take a figure of 5 m® 
of intake air per effective H.p./hour as 
in the case of the four-stroke; but in 
place of 0.6 m® necessary for scaveng- 
ing the clearance, let us take it that 3 m® 
at atmospheric pressure are necessary 
for scavenging the cylinders. As in this 
case the pressure of the scavenge air 
will have to be 1.150 kgr./cm2, the avail- 
able energy of 0.112 u.p. will be utilised : 


— on the one hand, for the compres- 
sion of 3 m°® from 1 kgr./em? to. 1.150 
kgr./cm?; 

— on the other, for the compression 
of 5 m® from 1 kgr./cm? to P,. 

P, being the unknown pressure of 
admission, 

0.112 uP. is equivalent to 75 x 3600 
x 0.112 kgr. or 30 420 kgrm. 


If air is taken at the temperature T, 
and at the specific volume, the feed 
pressure P, will be given by the for- 
mula : 


K-1 
3 {al 15 — 1) 
< é AS ee 
30 420 = ———_ I 
30 420 ; tT! 083 
K—1 
K 
5 (P+ — 1) 
0.83 
For example, if K = 1.41, we have 


It = ZAQAy Vig = Weta wrln I, = Dose. 
it is found that P, = 1.620 kgr./cm?. 

On the contrary, if all the air neces- 
sary is compressed to the same degree, 
whether it be used for scavenging or 
combustion, the pressure P’, then ob- 
tained will be inferior to P,. . 

The diagram shewn in figure 6 sum- 
marises the evolution of air in both 
hypotheses. 
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P’, is then calculated by the formula : 


r K—1 
; ed a 
(P'r ) 


8K 


OU ere caay 


R To 


L 
P’, = 1.420 kgr./em? (Fig. 6). 
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Fig. 6. — Compression diagrams for two- 
stroke engine, scavenged and supercharged. 
Note. — Admission = Intake, — 


Balayage = scavenging. 


These two solutions would, moreover, 
point to two entirely different mech- 
anical arrangements. 

It would be necessary in the first to 
utilise two compressors, one for sca- 
venging and one for feed, the supply 
pressures of which would be 1.150 and 
1.620 kgr./cm? respectively (+). 

In the second case a single compressor 
would be sufficient. 

This being so, let us consider the 
design of a two-stroke motor supercharg- 
ed to the maximum amount (Fig. 7). 

As the blast only is used, the exhaust 
may be divided into two flows : 

— the first leading 
pressor, 

— the second discharging to free air. 


This result could be attained by pro- 
viding split exhaust nozzles, and intake 
ports distinct from the scavenging ports. 

The upper exhaust ports, opened at 


into the com- 


(1) The pressure necessary for compression 
may be slightly reduced, providing a low pres- 
sure compressor for the whole of the necessary 
air and putting the high-pressure compressor 
as second stage on part of the feed of the low- 
pressure compressor. 
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Distributeur 
d'echappement E 


Echa eeeeee 
re 


<——  Aijr de balayege 


<— Air dialimentation 


Fig. 7, — Theoretical diagram of a two-stroke engine, scavenged and supercharged. 

Note. — Distributeur_d’admission = Admission valve. — Soufflante B.P. (H.P.) = Low (high) pressure 
turbo-blower. — Distributeur d’échappement = exhaust valve. — Echappement direct = direct exhaust. 
— Air de balayage = scavenging air. — Air d’alimentation = feed air, 


the end of expansion by a valve, would 
take the blast and lead into the turbine. 
They would be closed at the completion 
of the blast. 

The lower fixed ports are used for 
exhaust and scavenging as in an or- 
dinary engine, and connected to the low- 
pressure compressor. The admission 
ports located in the cylinder at the same 
level as the upper exhaust ports are con- 
nected to the high-pressure compressor. 
They are opened at the end of scaveng- 
ing and at the commencement of com- 
pression by a sleeve or valve. 

The diagram of such an engine, shewn 
in Figure 7, is obviously theoretical, and 
to put it into practice would entail real 
difficulties, as well as undeniable mech- 
anical complications. 

The most delicate problem would, 
without doubt, be the design of the ex- 
haust distributor E, intended to isolate 
the blast. The temperature of the gas, 
which exceeds 500° C. in a four-stroke 
engine, would reach 700° C. For this 
reason a valve would appear preferable 
to a sleeve. 


It would also be necessary for the 
material from which this item was made 
to be selected with particular care. The 
recent improvements in the construc- 
tion of valves for aeroplane engines 
would possibly prove beneficial; these 
special valves are hollow and cooling is 
quickened by filling the interior cavity 
with sodium. The behaviour of the valve 
seats is improved by stelliting. 

Finally it is to be noted, to the credit 
of this engine, that the separation of 
the blast may lead to an increase in the 
working pressure in the cylinder by 
the creation of a slight vacuum above 
the piston, immediately after the ex- 
pulsion of the blast (Kadenacy effect). 

In order to profit from this, the open- 
ing of the scavenging valve could pro- 
bably be retarded a little, so that it is 
positively opened after the closure of E. 


Possibilities of the supercharged 
two-stroke engine. 


It is of interest to compare the power, 
for equal cylinder capacity and number 
of revolutions, provided by a_ super- 
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charged two-stroke engine as outlined 
above, with that given by a four-stroke 
normal or supercharged engine. 


If the power of a normal four-stroke 
engine be taken as 1, the same engine 
when supercharged gives a power of 
1.3, which may be increased to 1.5 by 
effective cooling due to scavenging, im- 
proved combustion and increased mech- 
anical efficiency. 

The normal two-stroke engine, with 
scavenging at 1.150 kgr./cm?, according 
to the average of experimental results, 
gives a power output of 1.75. 


If air is admitted at a previously cal- 
culated pressure of 1.6 kgr./cm? the 
supercharged two-stroke would have a 
theoretical power of : 

ios <0 

i alls 


If it is admitted that the losses which 
arise from the valve gear then to be 
provided offset the increased mechanical 
efficiency, and that thermal fatigue is 
reduced and combustion improved, the 
supplementary increase in power, equal 
to 1.5/1.3, which is found with the four- 
stroke, will in this case be reduced 
slightly since all the factors are not so 
favourable as in the case of the four- 
stroke engine. 

Let us take it that the increase would 
be 10 % on the coefficient of 2.44. The 
power of the supercharged two-stroke 
would then be 2.44 ~ 1.10 = 2.68 
approximately. 


2 ae (app LOX) 


The comparison may be summarised 
in the following table : 


Hour-strokey normal) 

Four-stroke, supercharged . . 1.5 
Two-stroke, normal . 1.75 
Two-stroke, supercharged 2.68 


These figures shew the benefit to be 
derived from pursuing the investigations 
undertaken for the integral sunercharg- 
ing of two-stroke engines, which gives 
the maximum power/weight ratio, a very 
important condition in railcars, where 
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weight and bulk must be reduced as 
much as possible. 


Comparison of weights per H.P. 


The power/weight ratios, compared 
with four-stroke engines described 
above, are not absolutely proportional 
to the figures shewn in the foregoing 
table. 

Indeed, it is necessary in the case of 
supercharged two or four-stroke engines, 
to add to the weight of the engines the 
weight of the accessories, which are 
very complicated in the case of two- 
stroke engines; the piping, too, is more 
complicated, and consequently heavier. 

From this point of view let us com- 
pare two engines specially suitable for 
railcars : the Maybach GO 56 type, of 
410-H.p. at 1400 r.p.m., and C.L.M. 8 DV 
120 type, of 500 u.p. at 1500 r.p.m. 

The supercharging arrangements, com- 
prising two blowers in parallel, used on 
the GO 56 engine weigh about 250 ker. 
(6507 1b): 

The engine thus equipped gives a 
continuous output of 550 H.p. and weighs 
2 350 kgr. (5180 Ib.) (4). 

A similar engine, but designed spe- 
cially for supercharging, the GO 6, 
provided with a single blower, gives a 
continuous power output of 600 H.P., and 
weighs 2300 kgr. (5.070 Ib.). 

On an engine of the C.L.M. 8 DV 120 
type, the provision of a two-pressure 
turbo-blower and a special valve gear 
would involve an increase in weight of 
200 kgr. (440 lb.). This is relatively low, 
because the mechanically-driven rotary 
compressor which is at present fitted 
could be dispensed with. A further 
advantage is that the power taken by 
this compressor becomes available and 
can be used for motive power. 

This compressor charges 8 m* (282.5 
cu. ft.) per H.p./hour at an average pres- 
sure of 1.300 kgr./em? (18.5 Ib./sq. ft.). 


(1) These figures have been obtained from 
a bench test on a Rateau-supercharged engine, 
which gave a peak output of 640 HP. 
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The theoretical hourly energy required 
is equal, taking the hypothesis already 
set out in the preceding calculations, to : 


= 
eS us RT, (1 300) p11 9800% : 
(eS Teer i: oa 
(approx) satakans VK == ral R= 2927, 
T, = 293°. 


The power of compression p per effec- 
tive H.p. on the shaft, taking account of 
an efficiency of approximately 0.60 for 
the compressor and its drive, is : 


19 800 1 
57010008 0.60 ade 
If for comparison we bring down 
to 1400 the number of r.p.m. of an 


engine similar in power to the 8 DV 
120, and bearing in mind the ratio of 
specific powers given in the preceding 
table, the power of the supercharged 
engine would be: 


1400 2.68 
e500" W175 
(approx.). 


The following table shews the com- 
parative weights per H.P. : 


x (1+ p) X500 = 775 u.p. 
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are obviously open to discussion, but 
there is no doubt that the subject must 
be investigated further. 


Effect on silencers. 


Supercharging by turbo-blower offers 
a subsidiary, but by no means negligible, 
advantage in that it is possible to re- 
duce the dimensions of the silencer 
applied to the engine, that is, the partial 
muffling of exhaust noises. 

This phenomenon, however, is not 
very marked when dealing with fast 
multi-cylinder engines, the exhaust of 
which is very strong and noisy. ; 


Application to multi-cylinder engines. 


The remarks made above on the use 
of the blast concern essentially single- 
cylinder engines. The same conclusions 
remain valid when the number of cy- 
linders is such that the blasts may be 
considered as definitely separate, and 
when there is no appreciable inter- 
ference between the phases of the ex- 
haust and the intakes of several cy- 
linders. 


It is therefore necessary to consider 
how this can be achieved in practice. 


Certified Normal horse- Weicoht Weight 
Type of engine. effective power at 7 ES. 
He 1 400 r.p.m. Ker. (Lb.) ker, (Lb.) 
GO 56 410 410 2 100 (4 630) 5.34 (11.67) 
GO. 600 600 2300 (5070) | 3.83 (8.44) 
GO 56, supercharge ged . 550 550 2 350 (5 180) 4.27 (9.41) 
8S DV 512055 = 30 500 466 2 300 (5 070) 4.93 (10.87) 
8 DV 120, supercharged | ae ? Ci 2 500 (5 510) 3.24 (7.14) 


An inspection of this table shews the 
advantages to be derived from the use 
of supercharged engines on railcars and 
diesel locomotives, where weight and 
space are limited. The supercharged 
two-stroke engine, which however has 
not yet been built industrially, is the 
most suitable from this aspect. The 
indicated values, obtained from calcul- 
ation or by unconfirmed expectations 


The separation of the blasts takes place 
in a four-cylinder in line four-stroke 
engine; the four blasts are spaced at re- 
gular intervals over the 720° of the cycle. 

The maximum number of cylinders 
which can exhaust into a single collector 
is consequently four. 

Is the second condition fulfilled ? 

Let us make a diagram of the distri- 
bution in terms of the cyclic angles in 
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Diagram of crankshaft. 


180° 360° 
O° 180° 360? 720° 
t i 1 ' { 1 
J - ' t 
ys 
eee 4qep—-—- -— ----~ --~---bL -_ 
| Cee er | ( | 
| 4 
SS a SS tee PP OGL I a a) ee Le Se eee ky Ss J fn ae 
{ ———— — — + =F 
i] 3 | f 
0 a es = ey oy Af eee le py ee (—S[ ee nw oe e—__ 
Seer array yoy ae 
ae ere oe oP ec tele ot. ee Beek cece se oe A 
Region of simultaneous opening _ are 
of first and third cylinder 
exhausts, and first cylinder 
admission. 
Fig, 8. — Sketch of the distribution of a four-cylinder four-stroke superchargea engine. 


a four-cylinder four-stroke engine, 
igniting in 1 3 4 2 order (Fig. 8), and 
having a conventional design of crank 
shaft;the phase difference is then 180°. 
We notice the following fact : on 
account of the « crossing » of the valves 
necessary for scavenging, over an angle 
of about 100°, admission to the first cy- 
linder coincides with the exhaust from 
the third cylinder, also over an angle 
of about 100°. Back-pressure is to be 
feared, as the exhaust gases of the third 
cylinder, being still at high pressure, 
might enter the first cylinder. 
Obviously, this as it were geometric 
reasoning may be upset by practical 
experience. In fact, the communication 
offered by the simultaneous opening of 


the exhaust valve of cylinder 3 and the 
inlet valve of cylinder 1 is greatly re- 
duced since these two valves scarcely 
leave their seats. 

Moreover, between cylinder 1 and 
cylinder 3 there is always a considerable 
volume of piping, which volume tends 
to restrain possible cross-flow of gas, 
which would also have to take place in 
a very short space of time. 

Let us now draw up the same diagram 
for a three-cylinder (Fig. 9) engine hav- 
ing a three-crank shaft with cranks at 
120° and igniting in 1 3 2 order; we note 
that the angular range of coincidence is, 
in practice, negligible and the risk of 
interference almost nil. 

It is therefore beneficial to group only 
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Fig. 9. — Sketch of the distribution of a three-cylinder four-stroke supercharged engine. 
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three cylinders on a single collector, if 
it is desired to profit from all the ad- 
vantages of supercharging. 

By taking certain precautions, how- 
ever, four cylinders may be grouped 
together, as is done by Biichi with eight- 
cylinder engines. It is possible, for 
example, slightly to delay the opening 
of the exhaust ports. 

Doctrine on this delicate point is not 
yet definite, and is the subject of much 
controversy. 

Similar conditions apply to six-in- 
line or V-type 12-cylinder engines. 

It is then desirable to group the ex- 
haust from three cylinders in one col- 
lector, these cylinders being chosen so 
that the blasts are produced at equal 
intervals in the cycle. 

These remarks also apply to two- 
stroke motors. It must, however, be 
borne in mind that the blasts are only 
produced once in each cylinder per 
revolution. In this case it is advan- 
tageous to group only two cylinders in 
one collector. 

It is further necessary to note that, 
the feeder turbines being with partial 
injection, two collectors, for example, 
corresponding to each group of cylin- 
ders may discharge into the same tur- 
bine, one at 180° from the other. 

This arrangement is also not without 
advantage from the turbine efficiency 
point of view (ventilation effect). 


B. — Technical description of turbo- 
blowers for supercharging. 


General arrangement, 

Supercharging groups may be arrang- 
ed either on the horizontal or vertical 
plane. The second arrangement is con- 
venient for railcar engines, since the 
space occupied by the engine is not 
increased in length. The group may be 
placed in the angle of the V, as shewn 
in figure 10. 

The small capacity of the very short 
exhaust pipes is a factor which helps to 
increase the efficiency of the turbine. 


BULLETIN OF THE INT. RaiLway CONGRESS ASSOCIATION 229 


This arrangement has been followed 
by Buchi on a Maybach GO 6 engine, in 
service on the Reichsbahn. 


T. Exhaust collector, 
G. Turbo-blower group. 
BK. Exhaust. 


Fig. 10. 


Rateau-equipped diesel locomotives for 
the Congo-Océan Company are similarly 
arranged; in these locomotives the 
groups are placed above the engine 
where there is available space. 

The mounting of one of these groups 
necessitates special precautions, parti- 
cularly when they are installed at one 
end of an engine, as shewn in figure 11. 


The piping T, flanged on the engine, 
is subject to very high temperatures. 
The expansions are transmitted to the 
free end which is connected to the 
group G, which tends to move in the 
direction of the arrow. The support S 
must therefore be flexible in the same 
direction whereas it must be rigid in 
a perpendicular direction. 
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the location of the gas flow, in the sec- 


A flexible support is particularly re- 
commended for small or average powers. 
For large engines, an expansion joint in 
the piping might be preferable. 

These joints must be given particular 
attention, otherwise any leaks would 
reduce the mass of gas passing into the 
turbine, and hence the efficacy of the 


group. 
Rotor. 


Turbines, in all cases, comprise one 
rotor wheel, with partial admission; 
each of the distributor blade groups 
corresponds, as we have seen, to an 
exhaust collector. 

The calculation and design of a tur- 
bine provide a very delicate problem for 
reasons of various kinds : 

(a) Determination of the angle of the 
blades results from the form of the speed 
triangles (A.B.D. and A.B.D.,), u being 
the circumferential speed, C, the ab- 
solute velocity on emerging from the 
distributors, (C’, being the absolute 
velocity on leaving the rotor (Fig. 12). 

A construction of this kind is appli- 
cable to the whole of the vanes only 
if w and C, are nearly constant for its 


Di cr 
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Fig. 12. 


full height, which is not the case with 
turbo-blowers. 

u, in fact, increases in an appreciable 
manner in proportion to the distance 
from the centre, the small vane having 
a comparatively large height in com- 
parison with the diameter of the wheel. 

As for C , it varies : 

on the one hand in the time, the pres- 
sure ahead of the distributors not being 
constant, 

on the other hand, in accordance with 


tion a b cd of the vanes (Fig. 13). 


This is limited by two radial lines of 


intersection ac, bd, which present be- 
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Fig. 13. 


tween themselves an angle of contin- 
gence © which must be taken into 
account when dealing with small wheels, 
such as those which we now have under 
consideration. 

For these reasons, the distribution of 
gas is not constant in the section of 
mixtilinear trapezoidal shape which is 
offered to it and the filling is not uni- 
form. Further, the pressure instead of 
being constant in a section a’ b’ c’ @’ 
as the simple theory would appear to 
show, is higher in the region near a’ c’ 
where the impact takes place, whilst 
eddies are produced at b’ d’. 

Under these conditions, the vanes of 
certain turbines used for supercharging 
would have to have angles and sections 
varying according to the distance from 
the centre: the difficulty of manufac- 
turing such blades is obvious, and con- 
sequently the calculations are not often 
carried so far. 
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(b) The rotary elements of gas tur- 
bines are subject to high mechanical 
stresses, due in part to the centrifugal 
force, which are still more difficult to 
bear, as the temperature of the vanes is 
high. Worse still, the temperature is 
not constant over the whole of the wheel, 


the centre being much less hot (by 
several hundred degrees). 
Thermal stresses are thus created, 


which compound with the mechanical 
stresses. The wheel and vanes must 
therefore be made of metal of special 
composition, with exceptional charac- 
teristics. 

High-tensile steels with a high nickel 
and chrome content, with the addition 
of manganese or tungsten (4 %), are 
usually chosen. 

They have the following characteristic 
values : 


Col diem 48". hastens Ve 
Hy 


Bis 200 XS eee. ba N% 
aE 


They are very resistant when hot; at 
600° C. a test piece of this class of metal, 
subjected to a pull of 18 kgr./mm? (11.4 
tons/sq. in.) broke at the end of about 
100 hours, whilst a test piece of semi- 
hard steel having similar characteristics 
when cold, broke in ten minutes. 

The specification for this steel de- 
mands a further supplementary charac- 
teristic; the limit of viscosity, defined 
as being the load per mm? giving be- 
tween the 25th and 35th hours an 
elongation of 1/1000 per cent per hour 
—— at 600° C. this limit often exceeds 
10 kgr./mm? (6.3 tons/in?). 

As a measure of precaution, gas tur- 
bine constructors do not place any great 
trust in the physico-mechanical proper- 
ties of the material used. They have 
provided cooling devices for the wheel 
and more particularly for the vanes. To 
this end, use can be made of a bye-pass 
on the compressor feed, which leads 


VI—3 
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into the wheel case, about its centre. 
Cases are on record where the blades 
have been hollowed, and the air drawn 
in as mentioned above. 


(c) We pointed out that the speed of 
rotation of turbo-blowers must be very 
high. It is therefore important to balance 
with care the revolving mass, to care- 
fully select dimensions of the shaft so 
that it rotates at a speed well away from 
its critical speed. 

Generally, the shaft is called « rigid », 
that is, the normal number of revolu- 
tions is above the critical number. 


According to Foppl’s formula this 


critical speed is proportional ORFs yi 
r 


being the static flexion of the shaft 
bearing the turbine discs and the blo- 
wer, and carried on its bearings. 


36 kgr./mm? 
75 ker./mm2 
25 

22 ker./mm? (14.0 tons/in.*) 
25 ker./mm? (15.9 tons/in.”) 


(22.9 tons/in.2) 
(47.6 tons/in.2) 


It is therefore important to reduce this 
flexion as much as possible. 

Good results may be obtained in this 
direction by arranging one of the discs 
in an overhanging position and the other 
close to one of the bearings. The weight 
of the first produces a bending counter- 
moment which reduces the deflection. 
Moreover, if there is a deflection of the 
shaft, the centrifugal force dmrq %, 
applied to the element dm of the disc D,, 
produces a straightening moment pro- 
portional to dmr? 2. The straightening 
moment calculated by integration is 
consequently proportional to the polar 
inertia of the disc (Fig. 14). 

The turbine disc is of forged steel and 
the vanes are often milled from the 
solid. In wheels for low power, mach- 
ining of very small blades would be 
practically impossible. In this case, the 
vanes are fixed on the disc according 
to the particular practice of each con- 
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structor. This type of mounting has, 
moreover, supplementary advantages 
from the point of view of vibration, as 
compared with vanes milled from the 
solid. 

The blower wheel is also of forged 


Z 
4 
a 
g 
} 
4 


Fig. 14. 


BULLETIN OF THE INT. Ramway CONGRESS ASSOCIATION 


JUNE 1940 


steel, and is mounted on the shaft by 
conical hafting. 


Stator. 

The turbine casing is of cast steel and 
steel plating. It carries the fastening 
brackets for the group on its support and 
the horizontal flange for the exhaust 
piping, this being normally directed up- 
wards. It is heavily lagged to avoid heat 
radiation, and is provided with a blued- 
steel plate envelope. 

The body of the blower is of light 
metal, in two parts, one corresponding 
to the section, the other to the intake. 

The body is obviously not lagged, and 
is further isolated from the turbine part. 
which has a higher temperature, by a 
screen. 


Longitudinal section. 


A A 


OROICRO 


‘ 


WSS 
Res /! 


Sem) EIN 


SCOTT w7~ 


a8 
\ 


Fie. 15, — 

\ = Turbine wheel. H = Cover 

B = Inlet casing. ejection. 

( = Distribution nozzles. L = Cover plate. 
D = Exhaust casing, Ke 

li = Feed casing. M = Rotor. 
F = Blower wheel. Ne 

« = Suction casing. O= 


plate, 


Rotor locking stops. 


Plain bearing. 
Labyrinth packing. 


Pap 
Y/ Y PSS 0, 


iixhaust-gas Rateau turbo-blower for supercharging diesel engines. 


incorporating oil P = Thrust block. 

R = Removable cover. 

S = Tightening screws. 

T = Locking screw. 

V = Packing. 

W = Labyrinth packing. 
X\ = Rotor locking device. 
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Bearings. 


Both arrangements, plain bearings and 
ball bearings, are used by constructors. 
They may be provided with check blocks 
to resist axial thrust of the rotor. 

Lubrication is assured by a feed pipe 
taken from the outlet of the diesel oil 
filter, which must be adapted for this 
supplementary function. 

The feed pressure must be between 
0.800 and 3 kegr./fem? (11.4 and 42.7 
lb./in?) effective. 

When supercharging is applied subse- 
quently to a diesel engine not originally 
so equipped, it may be advisable to 
provide a separate circuit for the group 
bearings, to avoid disturbing the delicate 
lubrication arrangements of the engine. 


Packings. 


The packings are of the labyrinth type 
and are cooled by air by-passed from 
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the blower. They are provided with 
deflectors to prevent gas or oil flowing 
back. 


Drainage. 


In traction engines which exhaust up- 
wards, it is necessary to prevent water 
getting into the turbine (rain or con- 
densation). A permanent drain cock is 
therefore provided at the bottom point 
of the turbine casing. 


Stopping the rotor. 


A defect in the turbo-blower must not 
necessarily mean stopping the engine. 
For railcar or diesel locomotive service, 
a stopping device is provided which con- 
sists mainly of a cover plate with two 
stops which lodge in two recesses in 
the thrust collar. 

This description may 
item by item, in figure 15. 

Figures 16 to 18 give details of some 


be followed, 


ee IG} —— eA 
Sulzer 2 200-H.P. engine, 


diesel-electric locomotive 
supercharged by Rateau turbo-blower, 


(1937). 


Fig. 17. — M.A.N.-S.G.C.M. 280/350-H.P. die- 
sel engine supercharged by Rateau turbo- 


blower (for P.L.M. Somua railear). Install- 
ed on 8.G.C.M. test bed. 


Fig. 18. — T.A.R. Franco-Belge (1937) diesel-electric set, Nord 
Railway. — Rateau supercharging turbo-blower for Maybach 
670 56 410/550-4.P. engine at 1400 r.p.m.Three-quarter view, 
turbine side. 


JUNE 1940 


turbo-groups, with particulars of their 
uses. 


Supercharging by turbo-blower, in 
spite of the difficulties to which it gives 
rise, in theory as much as in practical 
application, is now in current use for 
diesel engines and four-stroke petrol 
engines. 

The power/weight ratio is increased 
and the overall dimensions per installed 
H.P. are reduced. Therefore the serious 
difficulties the constructor is up against, 
when it is desired to increase the power 
of an engine installed on a railear or 
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diesel locomotive, are to a large degree 
offset. 

Experience with this device, not very 
great in the U. S. A., but fairly extensive 
in France, and even more so in Germany, 
may be called conclusive : The working 
of supercharged engines is at least as 
reliable as that of normal engines, and 
their installation is easier. From the 
financial point of view, the supercharged 
engine comes off best. 

Supercharging of two-stroke engines 
appears to be a question for future de- 
velopment. If, however, the results 
which appear possible in theory are 
achieved, great developments may be 
expected in engines of this type. 


[ 628. 244 (.73) ] 


American refrigerator wagons “ 
by Reichsbahnrat Helmut BAUR, WVY., Berlin 


(From 


Recently experts have decided that it 
is well to pack the air space, so ‘re- 
quently used as a heat insulator, with 
some heat insulating material, seeing 
that the utility of an air space is very 
questionable, owing to the difficulty of 
keeping it properly airtight and there- 
fore of maintaining the air in a state of 
rest, which alone constitutes heat insul- 
ation. The airtightness of the doors is 
ensured at the tops, at the verticals and 
the joints of the two leaves by the usual 
elastic strip pieces, formed of hairfelt 
and waterproof canvas cloth kept tight. 
The door being closed, a round rubber 
packing piece, in waterproof covering, 
presses against a turn-up edge on the 
floor, by the door tread, while a secon 
similar piece is attached to the lower 
edge of the turn-up, and another to the 
cross piece of the door framing. As 
the door floor treads wear considerably 


Tare per ton of normal load 


Verkehrstechnische Woche.) 


they are made in the latest wagons of 
an artificial resin product (bakelite). 

All steel pieces are hot galvanised. The 
floor grills are indeed of wood but have 
recently also been made of steel. The 
wooden parts of the interior of a wagon 
are impregnated with rubber varnish, an 
excellent protection against moisture; 
outside the wagons are painted a light 
orange colour, of a shade which reflects 
the solar rays well without showing the 
dirt so readily as white. A glossy finish 
is adopted in an effort to prevent dirt 
from depositing itself. 

The tare of the all-steel refrigerator 
wagon, designed, as the standard wooden 
one, for a load of 36 t. (35.4 Engl. tons) 
is 24 t. (23.6 Engl. tons), giving a sav- 
ing over the latter of 26 — 24 = 2t., or 
Vall Gee The relations between the 
weights are : 

24 t. 


= 0.666 ton. 
SOMts 


(*) Coneluded from May 1940 number, p. 183. 
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Tare per m® of useful load space . 


Tare per m? of floor . 


Tare per lineal metre of overall length 
of body 


Weight of the body . 


Weight of the body per lineal metre of 
overall length of body 


Tests have been made with stationary 
wagons of this new type with the object 
of arriving at the co-efficient of heat 
transmission of the whole wagon, in- 
clusive of the effect of leaks, and it has 
been found to be 0.4 kcal/m2 h.° C. 
(O82 BT Ue peresquatt permiolnm per 
degree F.). However, to appreciate the 
significance of this figure the method of 
testing must be taken into consideration. 
The wagons tested were placed under a 
screen protecting them against the rays 
of the sun, but where they were exposed 
to fluctuations of surrounding temper- 
ature, varying between 16° and 26° C. 
(60.8 and 78.8 ° F.). The internal and 
external temperatures were measured by 
means of electric resistance thermome- 
ters. The ice chambers were fitted with 
pieces of ice about the size of a fist. The 
internal temperature once brought to 
the working figure, the distance from 
the upper surface of the ice to the edges 
of the feed manholes, after prodding the 
ice with a stick so as to fill up any 
recesses due to melting, was measured. 
This operation was repeated at the end 
of 24 hours and the difference between 
the distances from the surface of the 
ice mass to the manholes served as a 
basis for calculating the weight of ice 
melted and, from that, the quantity of 
heat Q which had penetrated into the 
wagon. Knowing the interval of time Z 
between the two operations, the external 
and internal temperatures as measured, 
ta and ti, and the mean surface of the 
wagon, F, the co-efficient of heat trans- 
mission can be calculated from 
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24 t 
= 0.353 t./m? = 0.0098 Engl. ton/cu. ft. 
68 m? 
24 t. 
—______ = 0.81 t./m? = 0.074 Engl. ton/sq. ft. 
39.5 m? 
24 t. 
—__ = 1.96 t./m. = 0.588 Engl. ton/foot. 
i 2iZourue 
24 t. — 6 t. (bogies) -= 18 t. (17.7 Engl. tons) 
t 
= = 1.47 t./m. = 0.44 Engl. ton/foot. 
APIS i 
0 
—— = kcaly/im=paa 


BAZ (tai) 


This method must, it is true, be re- 
garded as somewhat rough and approx- 
imate: In the first place it was im- 
possible to get a constant external work- 
ing temperature, absolutely necessary 
for tests of this kind; added to that, 
appreciable errors can enter into the 
measurement of the distance from the 
surface of the ice to the manhole, accord- 
ing to whether the ice mass is more or 
less packed tight beforehand. It can 
scarcely be conceded that the co-effi- 
cient of heat transmission of the Amer- 
ican wagons is inferior to that of the 
new German ones, which have a still 
thicker heat insulating layer. A co-effi- 
cient of 0.47 (0.96 B.T.U./sq. ft./hour/°F.) 
has been got with the latter by heating 
the test vehicle to a temperature of 
AD Ce (ise) e)pethatrvot sthemtesteroom 
itself being maintained constant. In 
this way the quantity of heat transmitted 
can be accurately determined from the 
energy absorbed by the electric heater 
elements. 


Welding has been applied on a much 
larger scale by the Pullman Company 
in a design of refrigerator wagon built 
about the same period. The various 
parts, such as central longitudinals. 
cross bearers, and side supports, are 
welded, chiefly by the electric are pro- 
cess, only a few parts being connected 
by rivets. The outer sheet and roof 
panels are secured to the body framing 


June 1949 
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by spot welding. These sheet plates are 
only 1.2 mm. (0.047 in.) thick, and to 
increase their stiffness they have 6 deep 
horizontal corrugations along the walls 
and 3 transverse ones in each roof sec- 
tion piece. The supporting parts of the 
underframe and the body frame as well 
as the steel panelling, are in special 


steel of high mechanical resistance, 
offering also a great resistance to cor- 


rosion |« Cor-Ten »-steel, tensile strength 
60 kgr./mm? (38.1 tons/sq. in.), copper 
content 0.3 to 0.5 %]. The interior lin- 
ing is in wood. The heat insulating ma- 
terial is again kapok fibre, which is par- 
ticularly suitable for light weight con- 


struction, owing to its very low specific 


weight. This wagon, capable of loading 


36 tons, weighs 20 tons, 16 tons being 


for the body, representing a saving with 
respect to the standard design of 36 
30) ==6) tons, 01 237%. 


The relative values are as follows 


Tare per ton of normal load . 


Tare per m? of useful load space . 
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formed complete of welded steel panel 
plates is then placed thereon, and the 
inner wall panelling, stiffened by means 
of pressed section metal verticals, is 


Fig. 7. — 
sylvania Railroad. Interior shell blanketed 
with insulation, before application of outer 
shell. 


All-steel refrigerator wagon, Penn- 


20 t. 


spoon: 


36 t. 


= 0.294 t./m? = 0.082 Engl. ton/cu. ft. 


68 m* 


Tare per m2 of floor surface . 


= 0.68 t./m? = 0.063 Engl. ton/sq. ft. 


29.5 m2 
T aye i! 20 t. 
are per lineal metre of ‘overall length — 163 t./m. = 0.49 Engl. ton/ft 
of body 12 25Rra oss y ialbigin dd, lly Wy , 
: 14 t 
Weight of the body per lineal metre of _— a 
Beara feme thot body ap 1.14 t./m. = 0.34 Engl. ton/ft. 


A special method of construction is 
met with in the Pennsylvania Railroad’s 
refrigerator wagons, intended for the 
rapid conveyance of perishable food- 
stuffs in passenger trains and in con- 
sequence, equipped with passenger car- 
riage bogies. They are all-steel vehicles, 
the inner covering of the roof, walls and 
floor being of that material, and riveted, 
assembly being effected as follows : The 
‘elotex heat insulating material is first 
spread on the lower steel covering above 
the underframe. The upper covering, 


riveted to its turned up edges. The 
roof panelling is then placed on this, 
likewise stiffened by the U section pieces 
in the heat insulation space. The inner 
metal panelling being complete, the heat 
insulating material, of kapok matting, 
is placed around it, as seen in Fig. 7. 
Finally the outer panelling and roofing 
are mounted, with their posts and ribs 
staggered with respect to those of the 
inner panelling. The rivets are inserted 
after treating the insides of the holes 
with asphalt; this appears to ensure a 
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good tightness at the joints. The tight- 
ness of the joints in the assembled side 
and end walls is obtained by letting their 
ends overlap after being bent at 45° and 
in joining them together by enveloping 
the two edges by a strip of folded sheet 
plate and riveting the whole together. 
The governing idea in this form of con- 
struction, proceeding from the inside to 
the outside of the vehicle, is to avoid, 
by completely separating the inner and 
the outer panellings, all heat conducting 
bridge between them. The walls of the 
ice chambers are removable so that they 
may serve as a load space when the 
wagon is running without ice. 

These wagons have been built since 
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company considers that they 
have given satisfaction and there are 
now about 550 in service. As a result 
of the form of construction adopted, 
their tare is very high, amounting to 
43 t. (42.3 Engl. tons) for a load car- 
ried of 36 t. (85.4 Engl. tons). The 
total capacity of the ice chambers is 
6.8 t. (6.7 Engl. tons). 

A comparison of the proportional tare 
weights of the new American and Ger- 
man (#) light weight refrigerator wagons, 
which we give in Table 2 below, is of 
special interest. 

The tare per ton of normal load 
(third line in Table 2) does not afford 
an exact basis for a comparison, seeing 


the end of the 1920-1930 decade: the that the low load tonnage of the German 
TABLE 2. 
! 
American refrigerator wagons. German re- | 
frigerator wagon, | 
A. A. R. wagon, Pullman wagon, series 6000; | 
== steel mostly steel, mostly TN eh le 
riveted; outer welded. Outer ak a 
shell, steel; shell, steel sheet; | outer and inner 
inner, wood. inner, wood. shells, wood. 
RSE RR SS ERE SEN DES ES EO SES SEE RNS SIE EE SA EE TE RA RS SS SS ON NE IE 
Tare, metric (Hngl.) tons . 24 t. PAD) ies 14.1 t. 
(23.6 tons) (19.7 tons) (13.9 tons) | 
| 
Load carried, metric (Hngl.) tons. 36 t. BO) 1 10) te { 
(35.4 tons) (35.4 tons) (14.75 tons) 
Pare per ton of load . 0.666 ton 0.5395 ton 0.94 ton 
Tare per cubie metre of load space Oboe 0.294 t. 14.1 t. 0.23%. | 
(0.0098 ton/cu. ft.) |(0.0082 ton/sq. ft.) 561 m3” | 
(0.0064 ton/cu. ft.) 
| 
Tare per square metre of floor } 0.81 t. 0.68 t. jee It. (eS Ge 
surface . .) (0.074 ton/sq. ft.) |\(0.063 ton/sq. ft.) ) 29 m2 a 
(0.051 ton/sq. ft.) 
Tare per lineal metre of the TO Gimits 1.63 t. Las ngs 136% | 
overall body length . (0.588 ton/ft.) (0.49 ton/ft.) 10.38 m. | 
: J : (0.41 ton/ft.) 
Weight of body, metric eu. ) | 18 t. 14 t. | TG 
tons nts (17.7 tons) (13.8 tons) | (11.4 tons) 
Weight of body per lineal metre | eet V4 ¢ NOEs: Ons 
of overall body length . .) (0.44 ton/ft.) (0.342 ees 10.38 m. Pome a 
| tig (0.336 ton/ft.) 


(3) See Organ fiir die Fortschritte des Hisenbahnwesens, 


Neue Reichsbahnkiihlwagen fiir 90 
refrigerator wagons for speeds up to 56 m.p.h. 


Ne 


1937, No. 


i 3 
km./h. Geschwindigkeit (New German State Railway 


TASCHINGER. 
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wagons reflects the much lower permis- 
sible axle load. In addition a certain 
minimum weight is necessary for a wa- 
gon, to render it capable of absorbing 
the stresses produced during the journey 
or when being shunted. The greater the 
tonnage the less the part played in it 
by the minimum weight per ton of nor- 
mal load. The weight brought into play 
does not increase in the same proportion 
as the load tonnage. Similarly lines 4 
(t./m*), 5 (t./m?2) and 6 (t./m.) enable 
no true comparison to be made owing 
to the constructional differences between 
the American and the German wagons; 
the latter are 4-wheeled while the for- 
mer are 8-wheeled. 

The most satisfactory basis for appre- 
ciating the quality of lightweight con- 
struction attained is afforded by line 8; 
this contains the weight of the body 
alone, expressed per lineal metre (and 
per foot) of the body length. This shows 
that the new German refrigerator wagon 
design is not inferior to the American 
one from the point of view of lightweight 
construction. 

In refrigerator wagons constructed 
recently tests have been made, with the 
object of improving the air circulation, 
with air ducts along the inner roof and 
centrifugal ventilators, wind driven by 
rotors placed on top of the roof and 
drawing out the ascending warm air be- 
low the roof, sending it back through 
the ducts to the ice chambers. This air 
circulation equipment is thus similar, in 
principle, to that used in the new Ger- 
man wagons. Trials have also been made 
with air circulation without the ducts 
referred to, two rotor driven  ventil- 
ator fans being merely set side by side 
on the transverse centre line of the roof. 
The double winged rotors on top of the 
latter were 255 mm. (10 in.) high and 
380 mm. (15 in.) diameter, the four 
winged fans placed under the inner roof 
of the load space were 735 mm. (29 in.) 
diameter. These air circulation equip- 
ments have not as yet made headway in 
America, though trials with them appear 
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to be continuing. Instead, an endeavour 
is rather made to cool the load in a 
uniform manner before the journey com- 
mences, either with the aid of special 
fixed equipment serving to blow the 
cold air through the loaded wagon, or 
by using ventilating fans placed in the 
upper ice chamber openings to circulate 
the air through the charged chambers 
and the load of goods. 


Some few wagons have also been built 
in which ice chambers were hung from 
the inner roof. This has the advantage 
of affording a greater uniformity in the 
cold air supply reaching the load 
throughout the length of the wagon. The 
disadvantages are having to have nu- 
merous ice containers along the roof and 
the dripping of water on the load. This 
so much outweighed the advantages that 
the arrangement was not adopted. The 
placing of ice containers along the side 
walls proved just as unsatisfactory. 


To ensure the charge in an ice cham- 
ber retaining its effectiveness for a lon- 
ger interval salt containers have recently 
been developed, which are hung in the 
upper part of the chambers after these 
have been charged with ice. As soon 
as this has been melted away down to 
a certain level, the cooling ice surface 
and the effect on the air having diminish- 
ed in proportion, the salt container tips 
up and empties its contents on the re- 
maining quantity of ice, thereby forming 
a refrigerating mixture, the temperature 
of which, falling below 0°, compensates 
the loss of effect from the ice alone. 


(b) Refrigerator wagons using 
« dry ice ». 


Ten years ago extended investigations 
were made in America into the use of 
« dry » ice — or carbonic acid snow — 
compressed into blocks. It was found, 
however, that for non-frozen perishable 
foodstuffs such dry ice was unable to 
compete with ordinary ice from water, 
given the difference of price between the 
two sorts. Water ice costs $ 4 per short 
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ton (2000 Ib.) or about 0.25 cent per 
pound, while dry ice costs 1 to 1 1/2 
cents according to the quantity purchas- 
ed annually, that is to say 4 to 6 times 
the price of ordinary ice. The use of dry 
ice can only be considered therefore for 
frozen foodstuffs. The heat insulation 
of the normal type of refrigerator wagon, 
however, gives rise to too great a con- 
sumption of dry ice to make it econo- 
mical to use the latter. Better insulated 
wagons are required and there are only 
a few of them. Under these circum- 
stances perishable foodstuffs are kept 
cold in railway wagons with the aid 
of ordinary ice with a strong proportion 
of salt added, or with brine. The use of 
dry ice is essentially confined to the 
consignments of a few wholesale meat 
shippers, whose refrigerator wagons are 
fitted in the upper part of the side walls, 
near the doors, with heat insulated re- 
servoirs of dry ice serving to complete 
the ice charge in very warm weather 
and with the aid of which the wagons 
appear able to complete their journey 
without having to have any ordinary 
ice added. The two reservoirs, placed 
diagonally in the wagon, each hold 140 
kgr. (300 lb.) of dry ice. 

These American experiments have, 
however, demonstrated like the German 
investigations (4), that the addition of 
dry ice to the extent of 10 to 20 % of 
the ordinary ice by weight — an amount 
which would appear to be justified from 
the cost point of view — exercised no 
appreciable influence on the temperature 
of the load and, in addition, led to no 
saving in ordinary ice. The question of 
the effect of carbonic acid gas on the 
various kinds of perishable foodstuffs 
remains, however, unaffected; as yet it 
has not been sufficiently elucidated to 


(4) See Zeitung des Vereins Mittelewrop- 
ischer Hisenbahnverwaltungen, 1936, No. 8 : 
TASCHINGER. Kiihlversuchsfahrten der Deut- 
schen Reichsbahn-Gesellschaft im Jahre 1935 
(Refrigerator wagon test trips made by the 
German State Railways in 1935) 


BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 


JUNE 1940 


further the practical application of such 
gas to loads in course of transport. 
The 36-ton wagons, constructed for 
dry ice refrigeration, have a_ heat 
insulation of 178 mm. (7 in.) while the 
usual thickness is about 75 mm. (3 in.). 
In addition, their airtightness has been 
increased by an outer steel panelling. 
The gastight dry ice troughs, ribbed ex- 
ternally to promote the transmission of 
heat, are suspended from the roof of 
the customary compartments isolated by 
transversal partitions, at the ends of the 
wagon. They are surrounded by 
strongly heat insulating coverings (150 
mm. = 6 in. of cork) the passage of 
air through which is regulated by flap 
valves controlled in turn by thermostats, 
the action of which depends on the in- 
ternal temperature. The gaseous car- 
bonic acid can be directed at will either 
towards the interior of the wagon, in 
order to maintain there a concentration 
of CO2 beneficial to the load, or into the 
atmosphere. The total capacity of the 
ice containers is 1400 kgr. (3000 Ib.) 
of dry ice. It appears that with wagons 
of this type temperatures down to 
— 27° C. (— 16.6° F.) have been obtain- 
ed and that the variation between the 
temperature decided on for the ther- 
mostat and that actually resulting from 
the action of the regulating mechanism 


never exceeded the limits of — 1.5 and 
+ 2.5 %. 
(c) Wagons containing a refrigerator. 


The refrigerator, both on the absorp- 
tion and the condensation principle, has 
been used to keep foodstuffs cold in rail- 
way wagons. The production of cold 
is of 6000 to 9000 keal./h. (24 000 to 
36 000 B.T.U./h.). There are, however, 
only some 100 to 200 such wagons, an 
insignificant number in proportion to 
the total stock of American refrigerator 
wagons. The following advantages are 
claimed for the wagon containing a re- 
frigerating apparatus : 


(1) No loss of time due to the initial fill- 
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ing up of ice chambers and ice renewals; 


(2) Exact regulation of load temperature; 


(3) Low temperature possible for frozen 
foodstufts; 


(4) No dripping of saline water from ice 
chambers to which salt has been added, or 
brine dripping from leaky discharge valves 
of brine reservoirs, hence no corrosion of 
permanent way and bridges. 


The fact that the number of wagons 
carrying a refrigerator does not exceed 
the number above quoted, points to their 
having no superiority over the ice and 
brine cooling methods. Particulars ob- 
tained personally confirm this. Among 
the disadvantages of such vehicles, com- 
pared with the usual arrangements, are 
quoted the high first costs and main- 
tenance charges, the lower cold pro- 
duction efficiency, which has a_par- 
ticularly unfavourable effect when it is 
a question of chilling a warm load, the 
difficulty of maintaining the mechanical 
apparatus in working conditions amidst 
the rough movements of goods wagons, 
as well as the need for a trained main- 
tenance staff. The refrigerator machine 
wagons are let to shippers by the 
builders. 


Wagon with absorption type refrigerator. 


The principle of the absorption type 
of refrigerator apparatus is shown on 
Fig. 8; Fig. 9 shows how it is mounted 
in a wagon. The evaporator coil pipes, 
in which the freezing mixture (sulphur- 
ous acid) is kept by a float valve at a 
predetermined level, are suspended from 
the roof, above the channels serving to 
catch water condensed from the air. 
The freezing mixture evaporates in the 
coils and extracts from the ambient air 
and the load the heat necessary for that 
process, hence chilling the air and the 
goods. The gaseous freezing mixture is 
absorbed by the finely porous silica gel 
of the absorber, which is placed in a 
special compartment at the end of the 
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wagon. By means of a timing device, 
check valves actuated by the pressure 
of the heating gas of the absorber (see 
later), interrupt the communication be- 
tween the absorber and the evaporator 
and connect it to a condenser, the coil 
pipes of which are placed on the wagon 
roof under a cover open at the sides. 
At the same time a burner using com- 
pressed gas (fed in the recent types of 


CONCENSER 


GAS BURNER 


Fig, 8. — Diagram of absorption type 
refrigerator. 


equipment by propane gas) is set in 
action under the absorber while suction 
ventilators begin acting above it; the 
burner heats the absorber and drives 


out the absorbed freezing material. The 
latter collects in the condenser and 
flows thence towards a collector from 


which it recommences its circuit by pas- 
sing through the float valve before men- 
tioned. To ensure the continuity of the 
process the absorber is divided into two 
parts, so that one half can continually 
absorb the freezing mixture while this 
is in turn being driven out of the other 
half. A thermostat located in the centre 
of the wagon under the roof opens the 
gas admission valve on the burner as 
soon as the ambient temperature falls 
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Fig. 9. — 


below the predetermined value and closes 
it when the right figure is once more 
attained. A continuously burning pilot 
flame lights the burner. The compressed 
gas reservoir is suspended, with its 
pressure regulator, under the wagon. 
Another adyantage claimed for wagons 
fitted with absorption refrigerators is 
that the space taken up by the apparatus 
is only about that required for one ice 
chamber, leaving the other end of the 
wagon free for goods. About 85 such 


Axte driven dynamo. 
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Wagon fitted with absorption type refrigerator. 


wagons have been built and are worked 
in service by the Safety Refrigeration 
Inc., of New York. 


Wagons with condensation type 
refrigerator. 


Fig. 10 shows a wagon with a con- 
densation type of refrigerator. The 
latter with its electric motor, comprising 
a direct and alternating current unit, is 
suspended in a box under the vehicle. 
When the wagon is in motion, a dynamo 
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tefrigerator with driving electric motor. 


Fig. 10. — Wagon with condensation type refrigerator. 
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driven by one of the axles provides cur- 
rent to the d.c. unit of the refrigerator; 
for the pre-chilling of the wagon when 
stationary, the a.c. unit is supplied with 
power from the town mains through 
a plug and cable connection. The voltage 
regulators for the dynamo, cutouts and 
fuses are grouped in a case fixed to the 
wagon underframe. The eyvaporater is 
in two halves, fixed at the ends of the 
wagon in place of the ice chambers. 
-arallel to them the freezing mixture 
traverses the brine troughs, which serve 
as storage reservoirs for cold to meet 
stoppages en route. Air is drawn in 
under the roof at each end of the 
vehicle by blowers and, to cool it, sent 
thence through evaporator coils and 
brine troughs, eventually reaching the 
underside of the load via the floor grills. 
The condenser and freezing mixture 
reservoir are placed under the wagon. 
The thermostatic control operates as 
follows: One thermostat diverts the 
freezing mixture to the evaporator coils 
in the brine troughs as soon as the 
desired temperature in the wagon is ob- 


tained. A second thermostat, set for a 
slightly lower temperature, puts the 
refrigerating apparatus out of action 


when the brine troughs are fully charg- 
ed and commence to make the temper- 
ature in the wagon drop still lower. 
About 50 of this class of wagon have 
been built by the North American Car 
Co., Chicago, which also works them in 
Service. 

Trials have also been made, but on a 
very small scale, with diesel engine 
operation for the refrigerator; the power 
developed by the engine in a standard 
wagon equipment was 8 H.P. 


3. Heating of heat-insulated wagons. 


During the winter refrigerator wagons 
are often warmed to prevent the actual 
freezing of fruits and vegetables. Va- 
rious sources of heat are employed. The 
simplest arrangement consists of port- 
able charcoal stoves placed in the ice 
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chambers. The air rises in these cham- 
bers, spreads out under the wagon roof, 
falls as it cools and, yielding its heat 
to the load, is again drawn into the 
chambers under the action of the ascend- 
ing heated air. Instead of coke stoves, 
paraffin oil and alcohol heaters are 
frequently used, as well as automatic 
oil or propane heaters, controlled by 
thermostats, in the wagons carrying re- 
frigerating apparatus —- sometimes also 
in the ordinary type of refrigerator wa- 


gon. Propane gas heating warms the 
contents, composed of diethylene — 


glycol, of a network of pipes placed 
beneath the floor gratings. All these 
systems of heating have the advantage 
of being independent of any external 
source of heat: steam furnished by the 
locomotive or some fixed heating instal- 
lation. There are also wagons fitted with 
heating equipment thermostatically con- 
trolled. In addition to equipments hay- 
ing heating pipes and natural air cir- 
culation there has also been a proposal 
to use a small steam turbine driving an 
air circulation blower, the air stream 
from which is warmed by the exhaust 
steam from the turbine in a radiator. 
This is therefore a forced air circulation 


system. In order to make steam heated 
wagons independent — at least for a 
certain time — supplementary heat accu- 


mulators have been fitted in them, form- 
ed of porous terracotta, which are heated 
up during the time the steam is being 
supplied and gradually deliver up their 
heat when the vehicles are stationary 
and unprovided with steam. Such accu- 
mulators have to be capable of keeping 
the load in a wagon above freezing point 
for 24 hours with an outside temperature 
of —= 18° FE: 


4. Special refrigerator wagons for the 
conveyance of milk. 

in the 

as to 


numbers of inhabitants 
large American cities are such 
necessitate the supply of very large 
quantities of milk, larger than the 
amounts met with in Central Europe, and 


The 
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in addition the consumption of milk per 
head is considerably higher in America 
than in Germany. The average figure 
for 1935 was 0.43 ker. (0.95 Ib.) per 
head per day in America and 0.24 ker. 
(0.53 Ib.) in Germany. The great size 
of the large American cities leads to 
their milk producing districts extending 
over a large surrounding area. The big 


dairy supply firms concentrate large 
quantities of milk on the collecting 


centres where it is in consequence ne- 
cessary to have large enough containers 
available for transporting it further. It 
became no longer possible to use the 
usual steel churns for a traffic of this 


size, first of all for reasons of space 
lastly because their 


and weight, and 
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walls of the new wagons are also coy- 
ered in stainless steel panelling; this 
material is likewise used to cover the 
heat insulating material 50 to 100 mm. 
(2 to 4 in.) thick, around the tank, the 
entire internal fitting up of the vehicle 
thus answering to the strictest hygienic 
requirements. Fig. 12 shows the chief 
accessory fittings on the tank. On the 
front face is seen, on the left, an elec- 
tric motor, with reduction gear, which 
works a churning screw in the tank to 
prevent the cream from separating. Im- 
mediately above the lowest point of the 
inside of the tank (the latter being ar- 
ranged on a slope from back to front) 
the discharge piping is attached. Quick 
and complete emptying is ensured by a 


Fig. 11. — Refrigerator milk tank wagon. 


handling entails too high a cost on wages 
and time. This led to the construction 
of large capacity milk tank wagons. 
Fig. 11 illustrates the interior of one of 


these. It contains two reservoirs having 
a total capacity of 22600 litres (5 000 


Br. gall.). These tanks are made in one 
piece without a seam; the forward end 
alone is riveted or welded to the body. 
The inside is lined with glass, the effect 
of which is to prevent the contents caus- 
ing any corrosion of the tank and to 
keep the quality of the milk unharmed. 
In addition the tanks can be cleaned, 
fully and quickly, with facility. Re- 
cently the tanks have been made of 
stainless steel, rendering the glass lining 
unnecessary. The floor, inner roof and 


Fig. 


12. — Inside view of milk tank wagon. 
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blower device, driven by an electric 
motor and placed on a bracket fixed to 
the wall on the right, which creates an 
air pressure above the contents of the 
tank. The air drawn into the blower 
is filtered. A thermometer, a pressure 
gauge, an inspection window and _ ins- 
pection lamp complete the equipment. 
The electric motors take their power 
from an axle driven dynamo and 
an accumulator battery under the 
wagon, which also provides current 
for lighting. These milk tank wa- 
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gons frequently have no special refri- 
gerating equipment, the mass of milk 
cooled to + 1° C. (34° F.) forming a 
cold accumulator of such a size that its 
temperature does not appreciably rise 
during the journey. Wagons intended 
to go exceptionally long distances have 
ice or brine refrigeration. The walls, 
floor and roofing are heat insulated in 
the usual manner. The doors have hol- 
low rubber joint packing pieces which, 
when the door is closed, press against 
flat rubber strips in the door framing. 


[ 624. 454.72 & 656. 2291 | 


Railcar acceleration with mechanical transmission 


An examination of the problems involved, 


By J. U. 


(Diesel Railway Traction, 


Until a few years ago mechanical 
transmission was regarded as suitable 
only for use with engines up to 150 
B.H.P.; its present limit is about three 
times as high, and more care must be 
devoted to the problem of accelerating 
high-power cars, with a transmission 
having only a limited number of gears. 

During a start the passengers are af- 
fected not by the rate of acceleration 
dV/dt, but by its first derivative, L.e., 
by the second derivative of speed, the 
shock S = d@?V/dt?. During rapid ac- 
celeration the accelerating force, to- 
gether with the force of gravity, forms 
a resultant applied at a certain angle 
upon the passengers. A rate of acceler- 
ation of 3.3 ft. per sec. per sec. will result 
in an apparent increase in weight of 
about one per cent., and the correspond- 
ing angle will be about 6 deg., this being 
the angle which a standing passenger 
must assume in order to counteract the 
tendency to fall over. The adjustment 
to such a position is effected without 


Supnlement to The 


KOFFMANN. 


Railway Gazette.) 


noticing it as long as the rate of change 
of acceleration is effected gradually, 
being troublesome only when this value 
is high; for example, rates of change 
of about 1-5 ft) per sec: per sec. are felt 
as unpleasant. The stress upon passen- 
gers due to acceleration is expressed by 
the equation 


ee ee 
ita (e dé ) 


where V, and V, are the speeds at the 
beginning and end of a definite interval. 

From this it is obvious that the com- 
fort of the passengers can be enhanced 
by ensuring a gradual alteration in the 
rate of acceleration, which would re- 
quire the accelerating force to be in- 
creased gradually from zero at the start 
to a maximum at a point about halfway 
to the maximum speed, and then by gra- 
dually decreasing the rate of change to 
zero as the speed aproaches its maxi- 
mum. But this is neither possible nor 
desirable, as to attain a certain speed 
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on these principles the maximum force 
required must have twice the value of 
a constant acceleration force, this result- 
ing in a poor utilisation of the power 
available, and therefore a compromise 
must be sought. 


Acceleration progress. 


At starting the rate of acceleration 
rises rapidly to its maximum as soon as 
the clutch is let in. While changing 
gear, an operation requiring 2 to 3 sec., 
the tractive effort drops to zero and the 
speed decreases. As soon as the next 
gear is engaged and the clutch applied, 
the car gains speed, the rate of acceler- 
ation decreasing as the speed increases. 
This interruption of the tractive effort 
and the consequent jerks and loss of 
time due to gear-changing are at present 
one of the main disadvantages of mecha- 
nical transmission. Four- and five-speed 
transmissions are widely adopted even 
for moderate top speeds, but some oper- 
ators advocate up to eight speeds in 
order to obtain more even, yet rapid, 
acceleration. But it seems natural that 
the ultimate development should tend 
towards a sustained drive, such as given 
by the Freeborn box, and from there to 
an infinitely-variable mechanical drive. 
Another transmission for which sustain- 
ed drive is claimed is that just developed 


by Ansaldo, in Italy. This gear is of 
an epicyclic type, and is engaged 


through the medium of mercury-filled 
rotary cylinders coupled to the planet 
wheel sets. 


As an example of the conditions en- 
countered, consider a twin-engine bogie 
railcar with rounded front, weighing 
4() tons when fully laden, and with 
power furnished by two Saurer BXD 
engines fitted with Biichi pressure-char- 
gers to give a maximum individual out- 
put of 220 pup. at 1500 r.pm. The 
tractive effort curves are plotted on the 
assumption that the overall efficiency 
of the power plant is 85 per cent., and 
the train resistance curves are calculated 
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to the formula of the German State Rail- 
ways for a standard-gauge bogie car 
with curved front (*), 


R= 5.5 W + 0.054A (0.16V)2 


where R is the total resistance in Ib., 
W the car weight in tons, V the speed in 
m.p.h., and A the frontal area in sq. ft. 

Tractive effort curves for both four- 
and eight-speed transmissions are shown 
in Figs. 1 and 2. The coefficient of fric- 
tion between wheels and dry rails may 


565 
26 + V 
value being reduced by about 30 per 
cent. with wet rails. The wheels may 
spin in first and second gear with the 


be taken as 7 = a= Wildy (ar), His 
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Fig. 1. — Speed-tractive effort curves of 
440-B.H.P. twin-engined  diesel-mechanical 
railear with four-speed gearbox and trans- 
mission, 


multi-speed transmission, and there is 
also a possibility of spinning on wet 
rails in the first gear of the four-speed 


(*) JUDTMANN: « Motorzugférderung auf 
Schienen >: Vienna, 1938, p. 18. 

(7) Korner: « Fahrzeitermittlung und Be- 
stimmung der Beanspruchung der Fahrmoto- 
ren elektrischer Triebfahrzeuge. » Blektrische 
Bahnen, Dec. 1937, p. 297. 
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unit. A higher tractive effort is ensured 
at starting with the eight-speed gear, but 
although on a grade of 1 in 50 a speed 
of 49 m.p.h. can be maintained with the 
four-speed gear, only about 44 m.p.h. 
can be attained with the eight-speed 
transmission. 

Notwithstanding the fact that higher 
rates of acceleration are ensured in the 


1610WV 


Vv 


BULLETIN OF THE INT, RamLway Concress ASSOCIATION 


35.32 (25 +9) xX Wxt 


247 


top gear-steps with the multi-speed 
transmission, the advantages gained are 
more than offset by loss of time required 
for gear-changing. The loss in speed 
as well as the distance covered while 
gear-changing can be derived from the 
equation of a movement against a re- 
sistance increasing with the square of 
the speed, the simplified resultant for- 
mule (**) for the car concerned being : 


at 1610W + 0.01324 x Vxt 
1610WV — 17.66 (2.5 +9) x Wxtit 


m.p.h. 


1610W + 0.00664 x V xit 


where V is the speed in m.p.h. at the 
beginning and V, the speed at the end 
of each gear-change period, ¢ the time 
required for gear-changing in sec., g the 
gradient in per cent., and 7 the distance 
covered during gear-change, in ft. 
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Fig. 2. — Speed-tractive effort curves of 
440-p.H.P. diesel-mechanical railcar with 


eight-speed gearbox, 


vI—4 


11.8 ft. 


The performance of the 440-8.n.P. car 
with a four-speed gearbox along the 
level and up a gradient of 1 in 50 is 
shown in Fig. 3. The dotted lines re- 
present the results obtained when using 
a sustained-drive transmission with the 
same gear ratios. The performance with 
an eight-speed gearbox is shown in 
Fig. 4. 


Comparison of performance. 


With a normal transmission the ad- 
vantages obtained in using a sustained- 
drive arrangement are not great so far 
as gains in time and distance are con- 
cerned, but acceleration is achieved 
more smoothly, notably when changing 
from first to second gear. The eight- 
speed gear, however, in normal circum- 
stances and with the ratios chosen, 
seems as if it would be of advantage 
only when arranged as a_ sustained 
drive; otherwise the time required for 
changing through the increased number 
of gears would result in a marked handi- 
cap against rapid acceleration. Some ad- 
vantage would be gained when starting 
on gradients, as here the increased 
number of gears would ensure a better 


(**) OPATOWSKI: « La perte de vitesse des 
automotrices & transmission mécanique au 
cours du changement de rapport de transmis- 
sion » (Ohemins de Fer et Tramways, Au- 
cust/September, 1936). 
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and up a grade of | in 50; eight-speed gearbox. Compare with Fig. 3 and note how 
acceleration up 1 in 50 grade is better than with a four-speed box, although the fe- 
wer-speed box gives rather better results along *the level. 


distribution of tractive effort between 
the fourth and seventh gears, a feature 
which can be of importance when con- 
sidering that a slight change of slope of 
the speed-time curve results in a con- 


siderable alteration in the time required 
for acceleration. 

From the considerations noted above, 
it would appear that with medium and 
high power railcars and multiple-unit 
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trains the present standard types of four- 
and five-speed transmissions with inter- 
rupted drive can meet the operating 
requirements. The sustained drive 
would be of some advantage so far as 
passenger comfort is concerned and also 
in permitting a simple fully-automatic 
control, thus ensuring to mechanical 
transmission one of the advantages 
- claimed for electric and hydraulic sys- 
tems. The gains in reducing the time 
required for acceleration by the use of 
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an eight-speed box are negligible, yet the 
bulk, weight and both first costs and 
maintenance expenses might be higher. 
Should eight or more speeds become 
desirable for operation’ over hilly 
country, the loss of time and speed due 
to gear-changing would probably justify 
the adoption of a sustained-drive trans- 
mission, provided that a unit suitable 
for railway requirements could be ob- 
tained. 


[691 & 693] 


Deteriorated concrete. — Causes, detection and methods 
of repair". 


(Railway Engineering and Maintenance.) 


Concrete is primarily a simple mech- 
anical mixture of sand, stone, cement 
and water, which « sets up » or hardens 
under hydrolysis and hydration into a 
hard, stone-like mass. Owing to the very 
nature of its ingredients, that is, the 
sand, stone and products of crystalliza- 
tion, which retain their individual cha- 
racteristics, all concrete is more or less 
porous, and the degree of porosity will, 
in large measure, determine its durabil- 
ity and, consequently, its life. 


Causes of deterioration. 


It is not the province of this report 
to consider the effect of structural de- 
sign on the character of the deteriora- 
tion of the concrete of which a 
structure is composed. Deterioration 
proceeds whether or not proper con- 
sideration has been given to the pur- 


(*) Report of Committee (Chairman: 8. T. 
Corry, Assistant Bridge Engineer, C. R. 
I. & P., Chicago), presented to the 46th 
Annual Convention of the American Railway 
Building and Bridge Association (Chicago, 
17-19 October 1939). 


pose for which the structure was built. 
A structure of good design is less vul- 
nerable to deterioration, but this great 
advantage may be vitiated if the con- 
crete is of poor quality. 

The primary causes of the deterior- 
ation of concrete structures of good 
design may be ascribed to faulty ma- 
terials and poor workmanship. Many 
deteriorated structures were built 25 
to 50 years ago when little technical 
information was available. In spite of 
age, however, many of these struc- 
tures are as sound today as when con- 
structed. On the other hand, many 
recent structures, built under modern 
specifications, show marked deterior- 
ation. 

The only tenable explanations of 
this apparent contradictory behavior 
of concrete lies in the multiplicity of 
causes of the deterioration, and com- 
binations of them. Materials, work- 
manship, temperature alternations, soil, 
wetness, dryness, exposure and many 
other causes, each of varying character 
or magnitude, make it difficult to elim- 
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inate all but two or three and say — 
« these are the causes ». 

We are concerned, of course, with 
existing structures, practically all of 
which have no written historical rec- 
ord except quantities and unit costs. 
If less attention were paid to costs and 
more to recording the kinds and sources 
of materials, methods employed in mix- 
ing and placing, where water was ob- 
tained, soil conditions, temperature al- 
ternations, kind of waterproofing and 
other important data, the cause or causes 
of deterioration could be determined 
with accuracy and, what is more im- 
portant, a repetition of the failure could 
be avoided in other structures which 
may be built in the same locality. 

We list the more frequent and obvious 
causes of the deterioration of concrete 
as follows : 


(1) Settlement of foundations; (2) 
scour; (3) dirty aggregate and poor 
grading; (4) dirty mixing water, con- 
taining oil, alkali or organic matter; (5) 
excess water or too little water; (6) 
placing concrete in a manner causing 
segregation; (7) wrong proportioning of 
materials; (8) inadequate bond between 
pours; (9) inadequate protection of the 
concrete during the setting period; (10) 
insufficient attention to curing; (11) al- 
kali adjacent to concrete footings; (12) 
chemical action of water; (13) freezing 
and thawing; (14) deteriorated or inef- 
fective waterpoofing; (15) corrosion of 
reinforcing bars; (16) unanticipated 
stresses, and (17) occluded water and 
low temperature. 

Probably the most disruptive agency 
in the deterioration of concrete is oc- 
cluded water, wherever low temper- 
atures prevail during the winter. Every- 
one knows that water freezes at 32 deg. 
F., but little thought is given to the fact 
that ice increases 9 % in volume over 
that of the water from which it is form- 
ed. If the expansion is restrained, the 
water will remain liquid, but as the tem- 
perature is lowered the pressure in- 
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creases very nearly proportionately. It 
has been found that if expansion is thus 
restrained, the pressure rises to 2 000 lb. 
per sq. in. at 30° F., to 12 000 lb. per sq. 
in. at 20° F., and to 30 000 lb. per sq. in. 
at minus 8° F. It is obvious, therefore, 
that in porous concrete to which water 
is accessible and where the conditions 
for more or less restraint exist in the 
surrounding concrete, the internal pres- 
sure rises as the temperature falls below 
32° F. When the surrounding concrete 
is no longer able to withstand the rapid- 
ly mounting pressure, the latter is re- 
leased and the water, changing to ice 
with explosive force, disrupts large 
masses of the concrete. 

Much good concrete work has been 
ruined by poorly placed and poorly pro- 
tected reinforcing bars. Bars will not 
corrode unless moisture and air are 
present. Corrosion is accelerated by 
chemicals such as those present in sea 
water, smoke, brine and the like. Rein- 
forced concrete members of small di- 
mensions are most seriously affected. 
Alternate wetting and drying hastens the 
rusting, which commences at some point 
where there is insufficient covering of 
the bars or poor concrete. As rusting 
proceeds, considerable pressure is gen- 
erated due to the increased volume of 
the oxidized iron, which tends to break 
down the surrounding concrete if it is 
of poor quality or of small thickness. 

In considering the deterioration of 
concrete and its repair, it is essential to 
distinguish between damage due to 
weathering on the exposed surface and 
that due to water coming through from 
the back or earth side. Percolating wa- 
ter may remove some of the soluble con- 
stituents. All concrete will absorb wa- 
ter, but concrete of fine texture will take 
up water by capillary action more rea- 
dily than coarse concrete. This is be- 
cause the coarser concrete will permit 
more water to move through it under 
head. 


Good dense concrete is apparently 
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affected little by wetting and drying and 
it may even become tighter by the form- 
ation and deposition of calcium carbon- 
ate from the solution of the soluble cal- 
cium hydroxide in the concrete. When 
the concrete is porous enough to permit 
the solution to run out of the concrete, 
damage results from further percolation. 


Water moving through a wall must 
be stopped back of a point where it 
will freeze. Someone has proposed the 
slogan, « Keep water out — if it gets 
in, provide an easy way out ». 


Detection of deteriorated concrete. 


In many cases the fact that the con- 
crete has deteriorated is obvious even 
under cursory examination but the 
primary cause of failure is not always 
clear. In other cases the deterioration 
is not apparent and it requires some 
knowledge and experience to interpret 
the significance of the symptoms noted 
during an examination. These symptoms 
are raveling, cracking, deposits, the 
popping or cracking of aggregates, color, 
texture, and the hardness and ring of 
the concrete, bad condition of the sur- 
face, deterioration due to structural de- 
fects, drainage, joints, exposed reinforc- 
ing bars, surface spalls, wear due to ice 
and debris, deterioration by water of 
high chemical content, and others. 

A proper diagnosis is imperative for 
successful treatment. Primarily it must 
be determined whether the concrete ma- 
terials are at fault. Many of the symptoms 
indicated above are traceable to poor 
aggregate, but much good material has 
been rendered of little value by poor 
workmanship. A favorable time to make 
an examination is after rains while 
drains are still active but after some 
drying, or where rains are followed by 
freezing weather or during a thaw. If 
the actual conditions are not apparent 
from a superficial examination, it may 
be necessary to hack away a small] piece 
of concrete with a sharp tool. Sound- 
ing with a hammer will often disclose 
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internal defects. If the concrete rings 
well, sound concrete may reasonably be 
indicated; if a hollow sound is produced, 
loose concrete may be suspected; if a 
dull sound is heard, dead material is 
very likely present. 


Repair of deteriorated concrete, 
General good practice has not been 


developed for repairing deteriorated 
concrete. This is shown by many crude 


attempts at repair. These failures are 
due largely to a lack of understanding 
of the proper methods and to inherent 
difficulties which may be met in certain 
cases. Many concrete walls and other 
structures show surface defects which, 
if neglected, may result in serious dam- 
age if not repaired. Such deterioration 
has been halted and. in many instances, 
entirely overcome by various surface 
treatments. Asphalt and cement paints 
have been found useful, but as a class 
have a rather limited field and a rela- 
tively short life and must be renewed 
at frequent intervals. Oil paints often 
saponify and surfaces coated with them 
must be repainted occasionally. Of the 
oil paints, a tung oil is recommended as 
a primer. Another sometimes used has 
a phenolic resin base for a primer coat, 
and straight linseed oil has been found, 
in certain cases, to be effective as a 
finishing coat. 

Railings have been repaired by the 
application of a hot coat of 1-to-1 tur- 
pentine and raw linseed oil, followed 
by subsequent coats of hot oil until the 
concrete is saturated. A final coat of 
erey lead and oil paint was applied to 
give a satisfactory appearance. Other 
tvpes of surface treatments consist of 
numerous mixtures of iron treated with 
sal ammoniac, or of emulsions of asphalt. 
Transparent waterproofings, consisting 
of various materials dissolved in volatile 
solvents are of little value. 

Considerable difference of opinion 
exists as to the cifectiveness of. the so- 
called « iron treatment ». Finely-divided 
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iron and sal ammoniac are applied to the 
wet surface of the concrete to be 
repaired, in the form of grout. The iron 
penetrates the pores and, expanding 
there upon oxidizing, presumably fills 
the pores completely. The application is 
usually repeated several times and is 
finally followed by a cement and sand 
wash. Sometimes this treatment has been 
used merely as a bonding medium before 
patching or when making an extensive 
application of new concrete to spalled 
surfaces. Numerous successful applic- 
ations of this iron treatment are on re- 
cord, but there have been many failures 
as well, the latter due possibly to the 
selection of the improper method of re- 
pair or to inexperienced workmanship. 

Various forms of asphalt waterproof- 
ing have been used to repair deteriorated 
concrete surfaces. Asphalt dissolved in 
a petroleum solvent, commonly known 
as a « cutback », asphalt emulsions, or 
pure asphalt heated to the proper con- 
sistency, may be used when the condi- 
tions warrant. They are applied as 
paints or are trowelled on. The con- 
crete surface to be waterproofed must 
be scrupulously cleaned and then primed 
with asphalt, well thinned, before 
application. When applied to exposed 
surfaces, asbestos fibre, sand or mica 
may be added to reduce volatilization of 
the essential oils by sunlight and to in- 
crease the strength of the film against 
abrasion. 

The priming coat is followed by the 
application of two or more coats of the 
waterproofing material, making a film 
of substantial thickness. If the asphalt 
coatings are trowelled on, the thickness 
of each coat will be much greater than 
when brushed on, and require, therefore, 
less time to apply. The trowelled coat 
is a mixture of asphalt and cement or 
sand, and is of putty consistency. In 
either case the completed film should 
be from 1/16 to 1/8 in. thick. Pure 
asphalts are weak mechanically and 
should not be used to fill cracks or 
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cavities. Emulsified asphalt may be used, 
however, if mixed with cement, using 
about 10 lb. per gallon of emulsion. 
Additional strength is obtained by add- 
ing clean sand to the asphalt and cement 
mixture. Asphalt coatings are effective 
if used between the surface to be water- 
proofed and the source of the moisture. 
If the surface is under pressure from 
behind, the effectiveness of this type of 
waterproofing is greatly reduced. 

Cracks frequently appear in thin con- 
crete or plastered walls, thus allowing 
moisture to penetrate from the outside. 
These cracks may be closed by grooving, 
calking and painting if of appreciable 
width and if not numerous. If they are 
small in size and large in number, any 
good cement paint or raw linseed oil 
can be used successfully. This treatment 
may have to be repeated several times. 

The waterproofing of construction 
joints and structural cracks, particularly 
where water pressure is high, is exceed- 
ingly difficult. If the concrete is not 
subject to freezing temperatures and the 
joints are narrow, they may be calked. 
The procedure is as follows: First, a 
drainage system of some kind should be 
installed to collect and remove the water. 
The joint or crack should then be chan- 
neled and thoroughly cleaned. The 
channel should be square-cut, approx- 
imately 1/2 in. wide by 2 in. deep, and 
then widened to 1 in. for the first 1 in. 
of depth. After the sides and bottom of 
the channel have been thinly primed 
with cutback asphalt, the 1/2-in. by 1-in. 
space in the bottom should be calked 
with oakum and sealed by filling the 
front space with cement mortar or as- 
phalt and cement mortar. Cement mortar 
should not be used if there is structural 
movement. 

If the joint or crack is exposed to 
freezing temperatures, it is imperative 
to block the water at its source. If 
water freezes back of the calking the 
calking will, in all likelihood, be forced 
out by the expanding ice. In any case, 
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if it is at all possible, some means should 
be taken to prevent water from entering 
the crack or joint at the rear of the 
wall as moisture will spread into the 
adjacent concrete by capillary action 
and saturate it, thus inviting deterior- 
ation from subsequent freezing and thaw- 
ing. Cracks or joints may be protected 
from moisture entering from the face by 
grooving and filling with cement mortar, 
or, if primed, as indicated above, by fill- 
ing with asphalt-cement roofing mortar, 
plaster or emulsified asphalt. 

It becomes necessary frequently to 
patch or plaster small areas which have 
weathered. If these areas are allowed 
to continue to weather they will result 
in an unsightly appearance and the sa- 
fety of the structure, if small, may ultim- 
ately be endangered. In such repair, 
proper preparation of the surface is 
essential. Means must be taken to over- 
come the tendency of the new concrete 
to shrink in setting up and to secure a 
good bond to the old concrete. Loose 
and decayed materials must be carefully 
removed. The edges of the old concrete, 
outlining the patch, should be cut ver- 
tically (preferably under-cut a little) an 
inch or more, if necessary, and the sur- 
face should be cleaned thoroughly of all 
dust and fine particles by brushing and 
flushing with clean water. Before 
applying the new concrete, the .area 
should be soaked with water, but all 
excess moisture should be removed just 
previous to the application. 


Avoid shrinkage. 


To avoid shrinkage of the new con- 
crete, it has been found that mixing the 
mortar for a certain period before the 
patch or plaster is applied is effective 
in most instances. The proper period 
that the mortar should stand before it is 
used can be determined experimentally. 

To secure adequate bond, successive 
coats of thick cement grout of one part 
cement to one part sand should be 
brushed on the prepared surface of the 
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old concrete, allowing each coat to dry 
until it is tacky to the touch. After three, 
four or five coats, as may be found ne- 
cessary, have been applied, the patch 
or plaster material should be trowelled 
on and thoroughly cured by covering it 
with a damp cloth, kept wet for several 
days. Each operation should be done 
with great care and without haste; other- 
wise the job is very likely to be unsuc- 
cessful. 

Where large areas are involved, re- 
quiring a large volume of new cement- 
mortar or concrete, it is essential to 
apply the latter by the pneumatic pro- 
cess, or by the usual method of con- 
structing forms and filling with con- 
crete, mixed, placed and cured accord- 
ing to standard practice. Pneumatically 
applied mortar for the restoration of 
deteriorated surfaces; the filling of 
interior voids in slabs, piers and walls; 
the filling of honey-combed shale foun- 
dation material beneath piers; and the 
filling of voids behind tunnel] linings, has 
been successful in some cases and un- 
successful in others. This method re- 
quires expert knowledge and the most 
skilled workmanship. 


A successful restoration by means of 
cast concrete depends largely upon the 
condition of the old concrete beneath 
the deteriorated area to be restored. As 
in patching, all loose and decayed ma- 
terial must be removed until a fairly 
sound body of concrete has been reach- 
ed, thus insuring good bond. Horizontal 
and vertical grooves may then be cut 
with a narrow chisel, three or four 
inches apart, and the surface thoroughly 
cleaned and wetted before deposition 
of the new concrete. 

Shrinkage may be a troublesome fac- 
tor with this method as well, but if the 
volume of the new concrete is not great, 
pre-shrinking may be resorted to. If the 
volume is large, the concrete should be 
as dry as it is practicable to place. As 
in patching, careful attention must be 
given to the curing, the period to be 
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long enough to insure against rapid 
drying of the new concrete. Sometimes 
drypack mortar is used, either tamped 
or rammed, or slapped into place by 
hand. 

Reinforcement should consist of mesh 
or bars, or both, and should be fastened 
securely to dowels or anchor bolts and 
located not less than 1 in. from the sur- 
face of any concrete that will be subject- 
ed to exposure. 

In no case should fresh material be 
applied to a dry surface. The first, or 
bonding, coat should be composed of one 
part cement to one part of sand; should 
be of plastering consistency, plastic at 
the time of application; should be 
applied to a thickness of approximately 
1/4 in. immediately prior to placement 
of the body of the new concrete; should 
be applied to the surface with force and 
should not be disturbed until the next 
layer of new concrete is applied. 

Successive layers of concrete should 
be applied in every case while the pre- 
ceding one, including the bonding coat, 
is still plastic. If a layer is allowed to 
harden in place until it has acquired 
sufficient strength to hold the next layer, 
the next layer should be applied as a 
bonding coat. 

All trowelling and floating of the 
plastic finished surface should be done 
lightly to limit its effect to the surface 
as far as possible. After the bonding 
coat has been applied to a horizontal 
top surface, the concrete should be ram- 
med into place until the cavity is over- 
filled. The patch should then be further 
consolidated by hammering on a board 
in contact with, but extending beyond, 
the patch. This should be repeated prior 
to the initial set of the cement; final 
finishing to be done by light trowelling. 

If possible, when packing concrete in 
forms, it should be placed in layers, each 
rammed solidly into place while the 
preceding layer is plastic. Vibrators, if 
used, should preferably deliver not less 
than 3000 impulses per minute. 
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The committee gratefully acknowl- 
edges the assistance given to it by the 
Portland Cement Association in furnish- 
ing a list of references from which a 
large part of the material for this paper 
was prepared. Among them are the 
following : 

R. B. Young, Journal of the American 
Concrete Institute, March-April, 1937; 
F. W. Capp, Journal of the American 
Concrete Institute, May-June 1936; 
American Railway Engineering Associ- 
ation — Manual, 1933. 


Discussion. 


A. E. Bechtlehimer (C. & N. W.) 
asked if the committee recommended 
the waterproofing of new concrete sur- 
faces to prevent deterioration, or only the 
waterproofing of surfaces which already 
show deterioration. In reply, Chairman 
Corey said that some surfaces weather 
very slowly, but cited several instances 
where unfavorable water conditions had 
caused failures of concrete that could 
have been prevented by waterproofing. 
He added that he had rarely seen a 
perfect concrete surface and emphasized 
the need in most cases of waterproof- 
ing before deterioration gets started. 
Continuing, Mr. Corey cited examples of 
deteriorated concrete, one being the 
piers of the Rock Island’s old Cimarron 
River bridge, where the concrete had 
deteriorated and had been eroded by the 
water, which contained a large variety 
of chemicals, among which was a salt 
content of 0.67 %, successful repairs to 
these piers being made, he said, by the 
iron and sal ammoniac method. The 
other case was a concrete slab of a 
bridge which had softened prematurely 
as the result of the use of an aggregate 
containing aluminite. 

A. LL. McCloy (P. M.) stated that 
successful waterproofing of concrete can 
now be accomplished with several com- 
mercial preparations available for that 
purpose, and called attention in par- 
ticular to a liquid product which, when 
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mixed with cement, makes it quick har- 
dening, and adapted to repairing con- 
crete, even against hydrostatic pressure. 
He also mentioned the effectiveness of 
cleaning old concrete with muriatic acid 
before pouring the new concrete in 
patch work, explaining that the acid 
attacks the cement and provides a rough- 
ened surface. 

G. S. Crites (B. & O.) suggested that 
cleaning with muriatic acid would not 
be successful with limestone aggregate 
as the acid would attack the limestone, 
but that it would undoubtedly be satis- 
factory where silicious aggregates were 
involved. G. E. Boyd (Railway Engineer- 
ing and Maintenance) pointed out that 
where the acid method is used, the con- 
crete must be well washed with water 
after the application of the acid. He 
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also called attention to the deterioration 
of concrete by electrolysis and stated 
that deterioration from this cause, while 
not common, can be very severe where 
Stray electrical currents are permitted to 
exist. 

O. H. Gosswein (technical service 
manager of the Universal-Atlas Portland 
Cement Company) warned that where 
muriatic acid is used for cleaning con- 
crete, a weak solution (4 %) should be 
used. 

Following questions relative to the 
effect of sea water on concrete, Chair- 
man Corey said that tests had indicated 
that sea water does not have as injurious 
an effect on concrete as water in streams 
in which the concentration of salt varies 
widely. 


[ 623. 145.4 & 62817] 


Heavier rail. — Its effect on track labor costs “’. 


(Railway Age.) 


The effects of heavier rail on track 
labor are both direct and indirect; this 
labor is also affected by numerous fac- 
iors that are independent of the weight 
of the rail, while some effects of heavier 
rail, such as that exerted on the life of 
ties, can be determined only after a con- 
siderable number of years. For these rea- 
sons, the effect on track labor of in- 
creasing the weight of rail cannot be 
stated statistically without making cer- 
tain assumptions that are not universal 
in their application because of the wi- 
dely varying conditions under which 
rail is employed. 


(*) Abstract of a report presented at the 
convention of the American Railway Engineer- 
ing Association in March 1939 by a subcom- 
mittee of the Committee on Economics of Rail- 
way Labor, of which Elmer T. Howson, wes- 
tern editor, Railway Age and editor, Railway 
Engineering and Maintenance, was chairman. 


The committee’s study covered a total 
of 39 roads in the United States and 
Canada, haying a combined line mileage 
of 226000. The survey of these roads 
indicated that while a few of them adopt- 
ed sections heavier than 100-lb. as far 
back as 1916 and 1917, the 85, 90 and 
100-lb. sections predominated to and 
including 1920. From 1921 to 1929, how- 
ever, there was a marked trend toward 
the adoption of sections heavier than 100 
Ib. Some roads went directly from 85 
and 90-lb. rail to weights of 110 Ib or 
heavier, while others stepped up _ to 
100 lb. and later to the heavier sections. 
In general, those roads that had adopted 
110 and 131-lb. rail during this period 
changed to the 112 and 131-lb. sections 
in 1934 or 1935. A few roads did not 
begin to lay rail heavier than 100 Ib. 
until 1930 or later, while others that 
were using the 110 and 112-lb. sections 
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also began to use 131-lb. rail on curves, 
on heavy grades and on lines of densest 
traffic. 


Light rail not standing up. 


In general, in arriving at the decision 
to increase the weight of rail, no consi- 
deration was given by the roads under 
study to the possible savings in track 
labor, or at most this was a secondary 
consideration, although every road stu- 
died expected that some savings of this 
character would result. With few excep- 
tions, the primary reason was that, with 
increasing axle loads and higher speeds 
of operation, the lighter rail was not 
standing up, so that stiffer track became 
a necessity regardless of other consider- 
ations. Most of these roads foresaw that 
with the still heavier wheel loads and 
higher speeds that were expected, the 
amount of labor necessary to keep the 
track to the desired standard, together 
with all other costs for track main- 
tenance, would increase unless they 
adopted heavier rail. Several roads bas- 
ed their decisions to use heavier rail on 
studies showing that the life of the rail 
could thus be prolonged sufficiently to 
make the added investment economical 
on a capitalized yearly cost basis, and 
ignored the possible favorable results on 
Jabor costs and on costs for other items 
of the track structure. 


High speeds increase need for heavy rail. 


Obviously, in the cases which have 
been mentioned the original installations 
of the heavier rail were confined to 
districts having the greatest density of 
traffic, and on not a few roads they were 
not extended beyond such _ districts, 
lighter sections still being purchased for 
use on primary lines of lighter traffic. 
Beginning with 1934, however, a new 
factor was introduced with the sharp in- 
creases that were made in the speeds 
of both passenger and freight trains, 
for smooth-riding track and assurance 
against track defects that might endanger 
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safety at high speed have become para- 
mount on those lines over which high- 
speed trains are being operated. For 
this reason, there has been a noticeable 
trend toward the extension of heavy 
rail sections to lines of lighter traffic. 
Thus it was possible to study the effects 
of heavier rail on track Jabor under a 
wide variety of conditions. 


Owing to the increase in stiffness, both 
vertically and laterally, as the weight of 
the rail increases, and the consequent 
better distribution of the traffic loads 
over the ballast, other conditions being 
equal, there is a considerable reduction 
in the amount of labor required to keep 
the track in line and surface. The com- 
mittee found, however, that the amount 
of this reduction varies within relatively 
wide limits by reason of variations in 
physical conditions and the volume and 
character of the traffic. None of the 
roads under study compiled records that 
showed definitely the magnitude of this 
reduction, although the testimony was 
general that it has been substantial. 
Estimates by responsible maintenance 
officers of the reduction in the labor 
item ranged from 20 to 50 %. It was 
found that the savings in this item vary 
rather definitely with the volume of 
traffic and the speed of trains, increas- 
ing as the volume ard speed of traffic 
increase. 

While a large part of the reduction in 
the amount of labor required for lining 
and surfacing can be attributed directly 
to the stiffness of the rail and a better 
distribution of the loads on the ballast, 
it must be recognized that there are also 
indirect reasons for this reduction, as 
well as causes in no wise connected with 
the weight of the rail. The larger sec- 
tions provide deeper fishing space and, 
therefore, stronger joints; the large tie 
plates that accompany the heavy rail 
reduce the wear on ties and tend to 
hold gage better, and where the tie plates 
are fastened independently of the rail 
fastenings this wear is still further re- 
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duced and there is less widening of the 
gage; new ties are pre-adzed and when 
rail is renewed modern practice de- 
mands the use of mechanical adzers, thus 
providing a better and more uniform 
bearing for the tie plates and rail; and 
stronger joints reduce the churning of 
the ballast at the joints. However, it is 
not possible to evaluate these items, 
either individually or in combination, or 
to estimate with any degree of accuracy 
the extent to which they affect the labor 
required for lining and surfacing. 


Heavy rail outlasts lighter sections. 


Experience has shown that under aver- 
age main-line conditions the life of heavy 
rail is greater than that of light rail, the 
length of the increased life being de- 
pendent on a number of factors. One 
of the roads under study based its deci- 
sion to apply 130-lb. rail in place of 
100-Ib. rail on the annual capitalized cost 
of the rail and ignored the possible say- 
ing in the cost of track labor. On a 
district having a traffic of 23 000000 
gross tons per mile of track per year, 
it was calculated that, since the 100-lb. 
rail had an average life of 5 1/2 years, 
the 130-lb. section would have to last 
8 1/2 years, or 55 % longer, to equalize 
the cost. As a matter of record, the 
131-lb. rail has now been in service for 
9 years with no removals and the mini- 
mum life will be at least 10 years, with 
the average considerably more. 

This illustrates a situation that has a 
definite bearing on the effect of heavier 
rail on track labor, for where the life 
of the rail is increased 50 %, compared 
with the light rail it displaces, the labor 
cost of rail renewal is reduced by one- 
third; if the life is doubled the labor 
cost for this item is cut in half; and if 
the life of the rail can be extended 2 1/2 
times, the labor for laying rail will be 
60 % less. Actual experience in the sav- 
ing effected in this item of track labor 
ranged from 20 to 60 %. 
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Life of ties increased. 


Increasing the weight of rail lengthens 
the life of ties by decreasing the abuse 
to which they are subjected in service. 
By reason of its greater girder strength, 
the larger rail distributes the traffic load 
over a greater number of ties, thus re- 
ducing the load on the individual ties. 
Although they are entirely independent 
of but usually incidental to heavy rail, 
large tie plates also contribute to de- 
creasing the intensity of pressure on the 
ties by spreading the reduced load over 
a greater area of the surface of the ties. 
Ties fail in large numbers as a result 
of abrasion induced by relative move- 
ment between the tie plate and the tie, 
and this mechanical action is greatly in- 
creased by the wave motion in the rail. 
Since the heavy rail is stiffer, it has less 
wave motion and thus prolongs the life 
of those ties that fail from plate cutting. 

Spike cutting is another fertile source 
of tie failure, and because rail renewals 
are less frequent and less gaging is re- 
quired with the heavier rail and larger 
tie plates, the life of ties subject to this 
type of failure is prolonged. Because of 
the many other factors that affect tie 
life, however, such as the species of 
wood, the type of treatment, the prac- 
tice of pre-adzing and pre-boring, the 
character and condition of the ballast 
and others that are in no wise related 
to the weight of the rail, it is not pos- 
sible to state in concrete terms the effect 
of increased weight of rail on the labor 
involved in tie renewals, although it is 
clearly apparent that the heavy rail will 
result in an increase in the life of ties, 
and thus effect a reduction in the labor 
required for tie renewals. 

Owing to the greater girder strength 
of the rail itself and to the opportunities 
the higher fishing affords for better 
joint design, it is the general experience 
that an increase in the weight of rail 
tends to decrease the amount of labor 
required for picking up joints. There 
is also a reduction in the labor required 
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for reconditioning the joints and replac- 
ing joint bars where heavy rail is used. 
The effect on labor of this item varies 
almost directly with the volume of traf- 
fic, axle loading and speed. 


Heavy rail saves ballast. 


Lack of stiffness accentuates wave mo- 
tion in rail under the rolling wheel loads, 
thus causing increased vertical move- 
ment in the ties. Investigation has 
shown that the intensity of the blow 
delivered by the tie to the ballast bed 
under fast moving trains varies approx- 
imately as the square of the amplitude 
of the wave motion, that is, as the ver- 
tical distance the tie moves. These re- 
peated blows tend to drive dirt up from 
the subgrade through the ballast and 
foul it. Then, with favorable conditions 
of moisture, churning results. While 
churning may, and frequently does, 
occur at any tie, it is more frequent and 
generally more aggravated around the 
joints. 

Since the greater stiffness of the heavy 
rail reduces the amplitude of the wave 
motion and, therefore, the vertical mo- 
vement of the ties, churning is reduced 
and the amount of labor involved in 
surfacing the track, over and above 
ordinary maintenance requirements, is 
eliminated or reduced. The committee 
obtained no information as to the magn- 
itude of this excess labor requirement 
Over ordinary maintenance but referred 
to a previous report by the Committee 
on Ballast in which it was stated that 
the cost of maintaining churning track 
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(joints) is from 2 1/2 to 4 times that 
for track in which there are no pumping 
joints. 

Furthermore, after churning track has 
been surfaced repeatedly, it becomes ne- 
cessary either to clean or discard the 
existing ballast, give the track a general 
raise, and restore the ballast section. 
This work calls for a large expenditure 
of labor. Increasing the weight of rail 
reduces the tendency of the track to 
churn and increases the intervals be- 
tween general surfacings, with a conse- 
quent appreciable saving in labor. 


A measure of economy. 


In its report for 1930, the Rail Com- 
mittee included a monograph by A. N. 
Reece, chief engineer, of the Kansas City 
Southern, giving the results of a study 
to determine the economic weight of rail 
for that road. Five weights of rail were 
placed under study, including 85-lb., the 
existing standard for the road; 100-Ib., 
115-lb. and 127-lb.. which were laid for 
experimental purposes; and the 150-lb. 
R. E. section. Largely from data obtain- 
ed in field tests, it was concluded that 
the effect on track labor of increasing 
the weight of rail would be as shown in 
Table I. As a result of this study, it was 
determined that 137-lb. rail would be 
the most economical section, but for 
reasons stated in the monograph 127-lb. 
rail was chosen. At that time (1927) 
the gross ton-miles per mile of road on 


the districts where the 127-lb. rail was: 


laid ranged from 4560000 to 6 330 000. 
In response to an inquiry as to the eco- 


TABLE I. — Kansas City Southern. 


Effect on track labor of increasing the weight of rail. 
a 


Labor 

Track per mile 

Rail rating per year 

section. (%) (man-hrs.). 

8521 ee 34 3 150 
LOO 25ers 50 1 950 
Ht) 2 rs 62 1470 
L27 22 eee 67 1 280 
SUPA og 80 950 


Comparative 


Cost of labor Saving 


maintenance per mile per mile 
labor per million per million 
(%) G. T. M. Ga eM 
100 $ 120 $ 0 
62 74 46 
47 56 64 
4] 49 (fal 


30 36 84 
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nomies in track labor actually effected 
by reason of the increased weight of rail, 
the committee was advised as follows : 

« In 1935, when the volume of traffic 
had increased from the low point of the 
depression, the railway made another 
study of the economics of heavy rail, the 
traffic for this year being selected in the 
expectation that it would be the average 
for a number of years. During 1935, the 
minimum gross ton-miles per mile of 
road on districts where the 127-lb. rail 
was in service was 2 840000 and the 
maximum 4 740 000. Table II shows the 
cost of track labor (all items) per mile 
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through periods of low revenue. By 
measuring economy in gross ton-miles of 
traffic, the result is more positive. How- 
ever, expressing labor in the usual terms, 
it was found that when a section is laid 
with 85-lb. rail, its length must be re- 
duced by about five track miles or, by 
comparison, the same gang can maintain 
five more miles of 127-Ib. rail ». 


A record of heavy rail. 


On the Bessemer & Lake Erie the com- 
mittee found another clear-cut record 
that shows quite definitely the effect of 
heavier rail on track labor. In 1917, this 


TABLE II. — Kansas City Southern. 
Hstimated cost of track labor for various weights of rail in 1935, 
Based on actual costs for 85-lb rail.) 
Compared with estimated costs in 1927. 
FFT SL 


Cost of labor per mile 
Ns SANE 


per million G. 
cl 
Rail section. 1927 est 1935 
8521 $ 120 $ 79 
10025 74 49 
11522 56 37 
12722 49 32 
15025 36 24 
per million gross ton-miles for each 


weight of rail and the saving compared 
with the cost for the 85-lb. section. In 
this study the traffic density was taken 
as 3130000 gross tons per mile of road. » 


The committee was advised further 
that the unit measure of economy 
shown in the tables is labor per mile 
per million gross tons, which is indis- 
putably the most uniform measure ob- 
tainable because traffic density, physical 
characteristics and all other factors are 
included. The use of heavier rail has 
made it possible to reduce the labor 
force and lengthen sections. This latter 
reduction in force can be accomplished 
during periods of light traffic and to take 
advantage of well-built track and high 
standards of maintenance to carry 


« 


Saving per mile 
per million G. T. M. 
TT 


act. 1927 est. 1935 act. 
$ 0 3 0 
(*) 46 30(*) 
(=) 64 42(*) 
©) cal 47 (*) 
( 84 55 (*) 
road began to replace 100-lb. rail with 


a section weighing 130 lb., and by 1921, 
about 60 % of the main-track mileage 
lad been laid with the heaver rail. There 
was a decided reduction in man-hours 
of track labor beginning with 1922, with 
a continuing decrease as more of the 
heavier rail was laid. The life of the 
100-Ib. rail was six years, while that 
of the 130-lb. rail is 13 years, which has 
reduced the cost of laying rail by more 
than 50 %. 

Table III shows for this road the gross 
ton-miles per mile of road per year, the 
man-hours for all items of track labor 
and for track laying and surfacing only, 
and the relative reduction that has been 
made in these items for the period from 
1917 to 1931, inclusive. This statement 


(*) Estimated from actual costs for 85-lb. 


rail. 
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TABLE III. — Bessemer and Lake Erie. 


Statement of G. T. M. per mile of road, track department, strict 
maintenance man-hours,and account No. 220, strict maintenance man-hours, 


1917 to 19380, inclusive. 


———————— nn nn en 
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for the years 
Gai Me Track dept. 
per mile strict M. W. & BS. 
Year. of road. man-hours. 
1917 19 173 838 1765 816 
1918 17 805 087 1 741 743 
1919 15 218 810 1 460 326 
1920 15 846 9638 1 394 059 
ODI 13 124 953 1 252 451 
1922 15 284 593 930 399 
1923 20 9381 885 1 036 976 
1924 16 405 542 ] 142 754 
1925 18 627 945 956 280 
1926 19 306 343 941 446 
1927 . 17 074 310 914 985 
1928 18 302 893 840 254 
1929 20 300 595 870 827 
1930 LErHO 7 218 796 996 
1931 9 697 515 704 657 


was confined to the years prior to 1932 
because the effect on track labor of the 
use of treated ties, which was started in 
1928, was becoming apparent, while the 
improvement in_ ballast conditions, 
which had its beginning in the same 
year, was also beginning to show its 
effect. Again the adoption of new 
maintenance methods about 1930, com- 
bined with the ties and ballast, made it 
impossible even approximately in sub- 
sequent years to assign to the heavier 
rail its share in the continued reduction 
in track labor. By confining it to the 
period prior to 1932, therefore, the re- 
cord affords a reliable indication of the 
reduction that can be effected in track 
labor through increased weight of rail 
alone. 


While the remaining roads under 
study did not have as definite records 
of the reductions that have been made 
in track labor by reason of the adoption 
of heavy rail, with the exception of one 
road, the maintenance officers of these 
roads were unanimous that substantial 
reductions have been realized, the estim- 
ates for all items of track maintenance 


Acct. No. 220 (*) 


Ratio strict M. W. & S. Ratio 
to) 19d. man-hours. to 1917 
100.0 1 256 849 100.0 
98.6 1 261 588 100.4 
82.7 1 209 411 96.2 
78.9 1 066 525 84.9 
70.9 1 039 375 82.7 
Doe 711 052 56.6 
58.7 810 564 64.5 
64.7 867 368 69.0 
p42 715 816 57.0 
Dore 705 595 56.1 
51.8 675 792 53.8 
47.6 585 430 46.6 
49.3 611 612 48.7 
Ayal 589 745 46.9 
39.9 501 991 39.9 


ranging from 20 to 60 %. Some of the 
roads conceded that where a high den- 
sity of traffic prevails, the saving in 
labor is sufficient to justify the invest- 
ment in heavy rail. For lines of lighter 
traffic, this justification becomes less 
pronounced and finally reaches a point, 
which must be defined in the light of 
each particular case, where consider- 
ations other than the saving in labor 
must participate to justify the increase 
in weight. 
Conclusions. 


1. The use of heavy rail in heavy- 
traffic, high-speed lines reduces the 
amount of labor necessary to maintain 
a given standard of track excellence. 

2. This reduction is both direct and 
indirect. The items affected directly in- 
clude line, surface, gage, joint main- 
tenance and laying rail. The items affect- 
ed indirectly include tie renewals, 
cleaning ballast and ballast renewals. 

3. Since the labor required for prac- 
tically every item of track maintenance 
is affected also by factors that have no 
relation to the weight of the rail, it is 
impossible to segregate those factors in 


(*) Track laying and surfacing. 
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such a way that the effect of the heavy 
rail alone can be evaluated. 


4. The magnitude of the economy that 
can be realized from increasing the 
weight of rail depends on the relative 
stiffness of the heavy rail and of the 
lighter rail that it displaces, the volume 
of traffic, the axle loads and the speed 
of trains. 


5. For lines of high traffic density, the 
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saving in track labor following the in- 
stallation of 112- and 131-lb. sections in 
place of sections weighing 100 lb. and 
lighter may reach 40 % of the total ex- 
penditure for this item. As the volume 
of traffic decreases, this saving also de- 
creases until a point is reached where 
considerations other than savings in 
labor must justify the increase in weight 
of rail. 


[ 624. 338 (.43) ] 


Recent developments on the Italian State Railways. 


(Engineering.) 


The programme for the extension of 
electrification on the Italian State Rail- 
ways, which has been in hand for a 
number of years, was taken several 
stages nearer to completion in 1939. In 
particular, mention may be made of the 
inauguration of electric traction, on Oc- 
tober 28, on the line running through 
Chiasso, Milan and Voghera, which will 
enable trains from the Swiss frontier, via 
the St. Gothard tunnel, to proceed di- 
rectly to the south of Italy; and of the 
Falconara-Orte line, which provides a 
subsidiary electrified connection be- 
tween the north and south of the coun- 
try. The completion of these two sec- 
lions increased the total length of the 
Italian electrified system from 4 823 km. 
(3.000 miles) at June 30, 1939, to 5131 
km. (3188 miles) on October 28. Both 
of the new lines are supplied with di- 
rect-current at 3000 volts through sub- 
stations equipped with mercury-vapour 
arc rectifiers. One of these substations 
is situated at Milan, where the electrific- 
ation of the railway station has involved 
a considerable amount of work. Monza 
station has been altered for electrified 
working, and Voghera station, where the 
direct-current system connects with the 
alternating-current system, has been re- 


planned. The work on the Falconara- 
Orte line has required the reconstruction 
of several tunnels and the regrading of 
portions of the track. 

The electrification programme of the 
Railways Administration provides for 
the conversion of a further 2400 km. 
(1491 miles) of track by the end of 
1942, and it is expected that this will 
enable a reduction of 2500000 tons in 
the annual imports of coal, or about 
20 % of the present total : this is in ad- 
dition to the reduction of 1 700 000 tons 
effected during 1938 and 1939. During 
the same two years, the operation of the 
electrified lines used about 1000 mil- 
lion kWh. of current, of which some 
890 million kWh. were supplied by 
privately-owned plants. To cover future 
power requirements, the Administration 
have made arrangements to increase the 
available supply of current to 1500 mil- 
lion kWh. The speed of main-line traf- 
fic has been appreciably increased as a 
consequence of electrification. Between 
Rome and Naples, a speed of 123 km. 
(76 miles) per hour is now attained, and 
between Rome and Bologna, 125 km. (78 
miles) per hour, as against the previous 
maximum of 117 km. (73 miles) per 
hour. The journey time between Milan 
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and Naples has now been reduced to 
7 h. 26 m., including 11 minutes lost in 
stops at Bologna, Florence and Rome. 
Express freight services also nave been 
introduced, running, for example, at 
90 km. (56 miles) per hour on the line 
from Reggio to Rome. Where previously 
the through trains carrying vegetables 
and fruit from Sicily to the Brenner dis- 
trict took 105 hours, the journey is now 
made in less than 50 hours. 

Among the constructional works un- 
dertaken on the State Railway system 
have been the building of the new Cen- 
tral and Maritime station at Messina and 
the re-organisation of the various sta- 
tions in Rome, the latter works including 
the construction of a goods line from 
Roma Tiburtina to Settebagni and of the 
Roma Littorio marshalling yard. Pas- 
senger stations have been rebuilt at Tu- 
rin, Alessandria, Udine, Carrara, Siena, 
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continuous brakes to 12 000 freight cars. 

On the line between Milan and Bo- 
logna, experiments are being carried out 
with railcars driven by gas engines using 
methane; and between Genoa and Milan, 
similar tests are being made with rail- 
cars fitted with a type of gas engine, 
supplied by producers using charcoal, 
which has been developed by the Societa 
Anonima Ansaldo. If these trials are 
satisfactory, it is intended that engines 
of this type shall be used to replace the 
diesel-engined railcars, in order to re- 
duce the consumption of oil, which must 
be imported. In addition to these new 
departures in railway practice, the 
works of Messrs. Piaggio, at Genoa 
Sestri, are engaged on the construction 
of stainless-steel passenger coaches and 
of two train sets, also in stainless steel, 
under licence from Messrs. Budd and 
Company, of Philadelphia. 


Fig. 1. — General view of stainless steel coach. 


Bari, Reggio Calabria, and about a dozen 
other towns. The new terminus at Ve- 
nice is still under construction, as well 
as the enlargement of the stations at 
Trieste and Genoa. On several lines the 
signalling system has been entirely re- 
newed, and the track between Narni and 
Terni has been doubled. During 1938 
and 1939, the builders of rolling stock 
have delivered 137 electric locomotives, 
47 electric railcars, 4 streamlined trains, 
20) train sets, and 50 diesel-engined rail- 
cars; and, in addition, they have fitted 


The stainless-steel coaches are to be 
used on the main lines, both in complete 
trains and also in conjunction with other 
stock, the coupling and braking arrange- 
ments being identical with those of the 
existing coaches used in the main-line 
trains. The main dimensions of the new 
stock, illustrated in Figs. 1 to 4, are: 
length over buffers, 21.825 m. (71 ft. 
7 in.); extreme breadth, 2.957 m. (9 ft. 
8 1/2-in.); height above rail level, 
3.71 m. (12 ft. 2 in.); height from rail 
level to coach floor level, 1.247 m. (4 ft. 
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1 in.); length between bogie centres, 
15.485 m. (50 ft. 9 1/2 in.); and centres 
of bogie wheels, 2.70 m. (8 ft. 10 in.). 
The wheels are 0.90 m. (2 ft. 11 1/2 in.) 
in diameter. The weight of each car, 
ready for service, is 18 tons, as against 
the 44 tons of existing coaches, of si- 
milar dimensions, in use on the Italian 
State Railways. Particular importance 
is attached to this reduction of weight, 
as it is estimated that the smaller weight 
of the new coaches will result in a say- 
ing of 18000 lire per annum in the cost 
of haulage, apart from the anticipated 


SSR 


oa 
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reduction in maintenance costs and the 
smaller quantity of metal required for 
the construction of the stock. 

As can be seen from the illustrations, 
the coaches are of the end-vestibule type, 
with four-wheeled bogies, and have two 
doors at each end. The equipment in- 
cludes automatic brakes on the Breda 
system, operated by compressed air and 
designed for braking at high train 
speeds; an alarm signal which also 
apples the brakes; and a hand brake, 
acting on all the wheels, operated from 
one of the vestibules. A Westinghouse 


| 
2 
bo 


— Four-wheeled bogie. 


EMO: 


— Framework of coach hody. 
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e. 4, — Interior of first-class compartment. 


steam-heating plant is fitted, and accu- 
mulators for lighting purposes. The 
bogies, one of which is shown in Fig. 2, 
are of riveted construction, in mild steel, 
and weigh 5500 kgr. (5 tons 8 cwt.) 
each. The suspension consists of leaf 
springs. The axle bearings are of the 
R. I. V. type, and support the bogie 
frame through a system of double 
springs. The framework of the coach 
body, the construction of which is illus- 
trated in Fig. 3, is of stainless steel, 
welded throughout, and is covered with 
stainless-steel sheets, designed to be rea- 
dily removable. The main longitudinal 
and transverse members are a‘so of stain- 
less steel. The walls, ceiling and floor 
are covered with insulating and anti- 


vibration material. The interior furnish- 
ings are constructed in mahogany, with 
non-corrodible metal fittings, and the 
window frames are of stainless steel. 
Ventilating sashes are provided, and are 
fitted with balancing devices to hold 
them in position. The flooring consists 
of corrugated stainless-steel sheets, fitted 
with Litosilo, over which are laid felt, 
linoleum and a woollen carpet. A lavy- 
atory compartment is situated at each 
end of the coach. The compressed-air 
brake cylinder is .carried under the 
framing in the usual manner and 
actuates the two brake blocks on each 
wheel through rigging of the type now 
standard on the State Railways’ coach- 
ing stock. 
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1939 621 335 (.43) & 621 .337 
Elektrische Bahnen, Heft 10, Oktober, S. 229. 


MAHR (K. J.). Elektrische Lokomotiver 
handbetiitieter Nockenschaltwerksteuerung fii 
Strecke Murnau-Oberammergau, (3200 Worter & 


furs 


Fee Sa 


| Glasers Annalen. (Berlin.) 


39 621 .139 (.43), 625 .18 (.43) 
& 625 .27 (.43) 
rs Annalen, Heft 19-20, 1.-15. Oktober, S. 247. 
RENZ. Das Abnahmewesen 
isbahn. (5300 Worter & Abb.) 


der Deutschen 


39 62 .01 (.43) 
TS Annalen, Heft 19-20, 1.-15. Oktober, S. 252. 
JHNEL. — Werkstoffpriifung bei der Deutschen 
asbahn, (1200 Wéorter.) 


39 62. (01 & 621 .392 
ars Annalen, Heft 19-20, 1.-15. Oktober, S. 256. 
TIELER (C.). — Verfahren zur zerstérungsfreien 
ung von Werkstiicken, besonders von Schweiss- 
en. (5400 W6orter & Abb.) 


39 62 .01 (.43) 
ers Annalen, Heft 21, 1. November, 8. 264. 
THARNBECK (W.). — Die Priifung nichtmetalli- 
¢ Stoffe bei der Deutschen Reichsbahn. (5 200 Wéor- 
& Abb.) 


leistechnik und Fahrbabnbau (Karlsruhe.) 
39 625 .14 


stechnik und Fahrbahnbau, Heft Nr. 21-22, 15. No- 
vember, 8. 157. 


ISENTRUP (H.). — Beitrag zur Berechnung des 
baues. (1900 Worter & Abb.) 


an fiir die Fortschritte des Eisenbahnwesens. 
(Berlin.) 
39 62. (01 & 625 2 


n fiir die Fortschr. des Hisenbahnwesens, Heft 21, 
1. November, S. 403. 

\SCHINGER (0O.). — Festigkeits- und Zerstérungs- 
iche an Wagenkasten. (9900 Wé6rter & Abb.) 


a9 385. (072 (.43) 
n fiir die Fortschr. des Hisenbahnwesens, Heft 22. 
15. November, 8. 419. 

ASPEROWSKI (0O.). — Das elektrotechnische Ver- 
samt der Deutschen Reichsbahn beim Reichsbahn- 
ralamt Miinchen. (2600 Worter & Abb.) 


39 625 .216 (.43) 
n fiir die Fortschr. des Eisenbahnwesens, Heft 22, 
15. November, 8S. 422. 

‘ENNINGS. — Die Zug- und Stossvorrichtungen an 
neuen Wagen der Deutschen Reichsbahn, (3 300 
ser & Abb.) 


39 625 peep 
n fiir die Fortschr. des EHisenbahnwesens, Heft 22, 
15. November, S. 428. 

RSCHSTEIN. — Die Reibung von Bremsklétzen 
hoher Geschwindigkeit und hohem Druck, (1850 
ser & Abb.) 


Verkehrstechnische Woche. /Berlin.) 


1939 625 .4 (.43) 
Verkehrstechnische Woche, Heft 40 42, 4-18. Oktober, 
S. 443. 
GRABSKI. — Der Bau der Berliner Nordsiid-S-Bahn. 
Ein Riickblick. (4500 Wéorter & Abb.) 


1939 625 .4 (.43) 
Verkehrstechnische Woche, Heft 40-42, 4.-18. Oktober, 
S. 452. 
CAPELLE (G.). — Uber Betriebs- und Verkehrsfra- 
gen der Nordsiid-S-Bahn. (6200 Worter & Abb.) 


Zeitschrift des Vereines deutscher Ingenieure 


( Berlin.) 
1939 621 .33 
Zeitschr. des Ver. deutsch. Ing., Nr. 46, 18. November, 
Se LARA, 


CURTIUS (H. W.). — Neuer 
suchung elektrischer Fahrzeuge 


Messwagen zur Unter- 
fiir hohe Geschwindig- 


keiten, (1650 Wéorter & Abb.) 
1939 621 134.1 
Zeitschr. des Ver. deutsch. Ing., Nr. 46, 18. November, 
Seelz23. 
REITER (M.). — Geschweisste Lokomotivzylinder. 


(850 Worter & Abb.) 


Zeitung des Vereins mitteleuropdischer 
Fisenbahnverwaltungen. (Berlin.) 
1938 656 (.4) 


Zeitung des Ver. mitteleurop. Hisenbahnverw., Nr. 44, 
2. November, S. 777. 
SCHUBERT. — Das Grundproblem im Giiterverkehr 
zu Lande in Europa. (6000 Worter.) 


1939 385. .63 
Zeitung des Ver. mitteleurop. EHisenbahnverw., Nr. 45, 
9. November, S. 789. 
ROSENBERG (E.). — Besondere Zusatzbestimmun- 
gen zum I. U. G. in Verbandstarifen. (2400 Wo6rter.) 


1939 385 .15 (.485) 
Zeitung des Ver. mitteleurop. Hisenbahnverw., Nr. 45, 
9. November, 8. 792. 
PASZKOWSKI. Die Entwicklung der schwedi- 
schen Privatbahnen in den Jahren 1934-1938. (2200 
Worter.) 


In English. 


Bulletin, American Railway Engineering 
Association. (Chicago, Ill.) 
1939 621 39 (.73) 


Bulletin, American Railway Engineering Association, 
No, 412, September-October, p. 1. 

Reports of the Committees of the Electrical Section, 
Engineering Division, — Power supply. — Overhead 
transmission line and catenary construction. — Stan- 
dardization of apparatus and materials. — Application 
of motors. — Protective devices and safety rules in 
electrified territory. — Track and 38rd rail bonds. — 


| Design of indoor and outdoor substations. — Applic- 


| 


ation of corrosion-resisting material to railroad elec- 
trical construction, etc. (35000 words, tables & fig.) 


tee 7 ere 


193y 
Bulletin, American Railway Engineering 
No, 412, September-October, p. 81. 
WILSON (W. M.). — Design of connection angles for 
stringers of railway bridges. (5200 words « fig.) 


1939 385 .11 (.73) 
Bulletin, American Railway Engineering Association, 
No, 412, September-October, p. 99 
WENDT (Edwin, F.). — Federal valuation of rail- 
roads. Development of state and federal regulation of 
railroads in the U. S. A. (30000 words.) 


624 .2 


Association, 


Engineer. (London.) 

1939 621 132.1 (.42) & 656 .222.1 (.42) 

Engineer, No. 4371, October 20, p. 390; No. 4372, Octo- 

ber 27, p. 414; No. 43873, November 3, p. 438; 

No. 4374, November 10, p. 466 and No. 4375, No- 
vember 17, p. 486. 

LIVESAY (HH. H.). — Scottish locomotive experiences. 
(28 800 words & fig.) 


1939 621 .431.72 & 625 .28 
Engineer, No. 4373, November 3, p. 454 and No. 4374, 
November 10, p. 479. 
RIPLEY (C. T.). — High-speed lightweight trains. 
(10 500 words, tables & fig.) 


1939 
Kngineer, No. 4374, November 10, p. 462 
November 17, p. 487. 


624 .51 (.73) 
and No. 4375, 


The Bronx-Whitestone suspension bridge. (6500 
words & fig.) 
1939 662 


Engineer, No. 4374, November 10, p. 469. 
Fuel technology and the war. (3500 words.) 


1939 629 113 & 662 
Engineer, No. 4374, November 10, p. 473. 
Home-produced fuel for road vehicles. (1 800 words.) 


1939 621 .431.72 (.68) & 625 .616 (.68) 
Engineer, No. 4375, November 17, p. 504. 
78-H.P. narrow gauge locomotive. (400 words & fig.) 


Engineering. (London.) 
1939 


Engineering, 


656 
No. 3849, October 20, p. 446. 
Road and rail transport problems. (2100 words.) 


1939 621 .132.3 (06 (.54) 
Engineering, No. 3850, October 37, p. 476; No. 3851. 
November 3, p. 506; No. 3852, November 10, p- 533. 


The report of the Pacific Locomotive Committee. 
(19 100 words & fig. (To be continued.) 


1939 


Engineering, 


651 (.42) 
No. 3850, October 27, p. 459. 

Letter-sorting machines at the Brighton General Post 
Office. (7 400 words & fig.) 


1939 


Engineering, 


388 (.42) 
No, 3851, November 3, p. 504. 


London passenger transport, (2300 words.) 


1939 625 .13 (.73) & 2625 .42 | 
Engineering, No, 3851, November 3, p. 508 
Welded steel tunnel section for Chicago sub 
(600 words & fig.) 
1939 621 .431.72 (.68) & 625 .616 ( 
Engineering, No. 3852, November 10, p. 537. 
78-H.P. narrow-gauge oil locomotive for South Al 
(450 words.) 


\ 
1939 32 ( 


Engineering, No. 3852, 
British ambulance trains. 


623 & 625 .2 
November 10, p. 537. 


(1050 words.) | 
ae a | 

Engineering News Record. (New York.) | 
1939 62 (01 & 62 
Engineering News-Record, No. 15, October 12, p. f 


SACK (N. R.). — Probing for bridge ce | 
(2 ‘800 words & fig.) 


1939 625 .18 ( 
Engineering News-Record, No, 15, October 12, p. 7 


An important tunnel lining study. 
fig.) 


(1500 word 


1939 62471 Cis) sa (Zee 
Engineering News-Record, No. 17, October 26, p. 4 

Driven cylinder foundations built rapidly. (1 
words & fig.) 


Journal, Institution of Civil Engineers. 


1939 62 
Journal of the Institution of Civil Engineers, N¢ 
October, p. 279. 


GALES (Sir Robert R.). — Paper No. 5167. « 
principles of river-training for railway bridges, 
their application to the case of the Hardinge br 
over the Lower Ganges at Sara > (correspondence: 
connection with), (80000 words & fig.) 


1939 624. 

Journal of the Institution of Civil Engineers, Ne 
October, p. 466. 

BAILEY (A.) and VINCENT (N. D. GG). — B 


No. 5187 « Wind-pressure experiments at the Se 


Bridge » (correspondence in connection with). (1 
words.) 
1939 624 3 (. 


Journal of the Institution of Civil Engineers, N 
October, p. 469. 
MAUNSELL (G. A.) and PAIN (J. F.). — B 
No. 5197 « The Storstrém Bridge » (corteeg Oued 
connection with). (1700 words & fig.) 


Journal, Permanent Way Institution. (Lond 


1939 62 (01 (.42) & 625 1 ( 
Journal, Permanent Way Institution, August. Par 
joe lira). 


TURNER (T. H.). 


— Permanent way metall 
(13 600 words. 


tables & fig.) 


625 .172 
1, Permanent Way Institution, Aueust. Part II, 
214. fs 
TELEY (QS. Wwe Track defects 
tion and cure, (5000 words.) 


Their 


625 142.3 
1, Permanent Way Institution, August, Part II, 
224, 

| sleepers — A symposium : 

CARPMAETL 
21 sleepers. 
HUDSON (J. C.). — Service observations on the 
; of ordinary and copper-bearing steel sleepers 
» Corrosion Committee of the Iron and Steel 
te, and the British Ivon and Steel Federation. 
THOMAS (T. J.). — Steel sleepers for bull-head 
ack, 

HASTY (A.) — Relaying and maintenance of 
leepered tracks. 

JARN (A. H.). — Maintenance of steel-sleepered 
(8 600 words, tables & fig.) 


(R.). —- Some notes on the use 


Journal and Proceedings, Institution 
of Mechanical Engineers. (London.) 
! 621 .436 


I & Proceedings, The Institution of Mechanical 
@ineers, Vol. 141, No. 6, October, p. 519. 

"HN (E.) and ROWE (A. W.). — Pressure cal- 
ns for oil engine fuel-injection systems. (11 000 
tables & fig.) 


) 621 .436 
1 & Proceedings, The Institution of Mechanieal 
gineers, Vol. 141, No. 6, October, p. 535. 


IES (S. J.). — Recent developments in high- 
il engines. (9 300 words & fig.) 


Mechanical Engineering. (New York.) 
| 621 .132.8 (.73) & 621 .335 (.73) 


‘ical Hngineering, October, p. 709; November. 
817. 
IDWARD (A. J.) and CAIN (B. S.). — Design 


Union Pacific steam-electric locomotive. (6500 


& fig.) 


Modern Transport. (London.) 


| 656 (.66) 
1 Transport, No. 1075, October 21, p. 3. 
sport conditions and problems in Nigeria. In- 
tor recommends reorganisation; new method of 
; central co-ordinating authority required. 
words. ) 

351 812 & 656 .23 (.43) 
. Transport, No. 1075, October 21, p. 4. 


ANNEY (L.). — Goods transport by rail and 
To, 2, — The rates structure in Germany. (2 000 


— 


1939 623 (.42) & 656 .1 (.42) 
Modern Transport, No, 1075, October 21, p. 5. 
Road haulage in wartime. Work of Associated Road 


operators, concessions obtained for hauliers. (1200 
words.) 
1939 621 .431.72 (.67) 


Modern Transport, No. 1075, October 21, p. 7. 


Diesel railcar operation in Rhodesia, Unit with Ganz- 
Jendrassik engine. (1500 words & fig.) 


1939 629 .113.4 (.42) 


Modern Transport, No. 1076, October 28, p. 3. 


Gas producers and A. E. C. policy. 
Belloy system. (1400 words & fig.) 


1939 621 132.5 (.43) 
Modern Transport, No. 1076, October 28, p. 4. 

Locomotive design in Germany. 
traffic unit. (1200 words & fig.) 


1939 656 .1 (.42) & 656 .212 .7 (.42) 
Modern Transport, No. 1077, November 4, p. 3. 


Equipment for road-rail combined transport, No. 1. 
Aid from containers: simplifying their handling. 
(2400 words & fig.) 


1939 351 .812 & 656 .23 (.73) 
Modern Transport, No. 1077, November 4, p. 4. 


Adoption of 


An express goods 


DELANNEY (L.). Goods transport by rail and 
road. No. 3. — Rates in the United States. (1 600 
words. ) 

1939 623 (.42) & 656 .2 (.42) 


a 


Modern Transport, No, 1077, November 4, p. 5. 
Evacuation of air raid casualties. Three Southern 
Railway trains. (1500 words & fig.) 


1939 629 113 & 662 
Modern Transport. No. 1078, November 11, p. 3. 

WALTON (J.). — Alternative fuels for motor 
vehicles. (3000 words & fig.) (To be continued.) 

1939 623 (.42) & 625 .232 (.42) 


Modern Transport, No, 1078, November 11, p. 5. 


Ambulance trains for and 
words & fig.) 


1939 656 1 & 656 .261 
Modern Transport, No. 1078, November 11, p. 6. 

Equipment for road-rail combined transport. No. 2. 
— Road vehicles by rail, Dyson system for trailers. 
(1500 words & fig.) 


1939 656 .1 & 656 .261 
Modern Transport, No. 1079, November 18, p. 5. 

Equipment for road-rail combined transport. No. 3. 
— Containers without cranes. Development of Ma- 
quard system. (950 words & fig.) (To be continued.) 


home overseas, (2 400 


Railway Age. (New York.) 
1939 625 .232 (.73) & 625 .235 (.73) 
Railway Age, No. 14, September 30, p. 470. 
Low-alloy steel cars built by American Car & Foun- 
dry Co. (3200 words & fig.) 


| 


deh 


1939 625 .232 (.73) 
Railway Age, No. 14, September 30, p. 476. 


Budd-built cars of stainless steel. (3900 words & 
fig.) 


1939 625 .232 (.73) 
Railway Age, No. 14, September 30, p. 481. 

Pullman-Standard builds aluminium-alloy 
(2400 words & fig.) 


1939 625 .1 (06 (.73) 
Railway Age, No. 14, September 30, p. 486. 

Roadmasters discuss problems at Chicago Meeting 
(September 21-23). — Part I. — Subjects dealt with : 
Safety of track maintenance work; maintenance of 
curves for high speeds; the roadmaster’s qualifications 
and duties. (7 000 words.) 


1939 621 132.3 (.73) & 621 132.5 (.73) 
Railway Age, No. 15, October 7, p, 515. 

Union Pacific adds to high-capacity motive-power 
fleet. (2000 words, tables & fig.) 


1939 625 .1 (06 (.73) 
Railway Age, No. 15, October 7, p. 519. 

Roadmasters discuss problems at Chicago meeting 
(19-21 September 1939). — Abstracts of two papers 
and 3 Committee reports on: — Heaving track, its 
causes and control; Trends in the manufacture and 
maintenance of rail; Anchoring track to meet present- 
day conditions; High-speed trains and track main- 


cars. 


tenance; Specialized versus section gangs. (7 400 
words. ) 
1939 385 .1 (.73) & 656 .22 (.73) 


Railway Age, No. 15, Octoher 7, p. 526. 
GORMLEY (M. J.). — American Agsociation of Rail- 
roads’ view of Railroad’s capacity. (3 600 words & fig.) 


1939 656 .22 (.73) 
Railway Age, No. 16, October 14, p. 551. 

Five and a half years of the streamliners. (1 600 
words.) 

1939 385 .113 (.73) & 656 .22 (.73) 
Railway Age, No. 16, October 14, p. 559. 

Statistics prove success of streamliners, (4000 
words & fig.) 

1939 ton 656 .22.1 (.73) 


Railway Age, No. 16, October 14, p. 578. 
« Speed limit. — ninety miles! » New fast trains 


are operated with safety and a high on-time percentage. 
(2 300 words & fig.) 


1939 656 .22 (.73) & 656 .23 (.73) 
Railway Age, No. 16, October 14, p. 580. 

Ten million patrons can’t be wrong. Brilliant sales 
campaigns feature success of new trains and generally 
increase passenger traffic. (2300 words & fig.) 


1939 625 .232 (.73) 
Railway Age, No. 16, October 14, p. 583. 

Light weight captures the field. Starting with 
streamline trains, the new construction materials take 


over all types of passenger equipment. (3700 words, 
fig. & tables.) | 


1939 625 .14 (.73) & 656 .222.1 
Railway Age, No. 16, October 14, p. 589. 4 

Faster trains! Better track! Shortened sch 
demand a stronger structure, maintained to more 
ing standards. (2500 words & fig.) 


1939 625 13} 
Railway Age, No. 17, October 21, p. 615. 

Raising long passenger bridge under traffic nol 
task. Pennsylvania devised interesting ces 


carry out project at Harrisburg, Pa., made necess 


electrification. (3300 words & fig.) 
1939 385 .586 
Railway Age, No. 17, October 21, p. 620. 


Baldwin addresses mechanical associations (tra 
and coaching supervision). (3 000 words.) 


1939 
Railway Age, No. 17, October 21, p. 622. | 
New products alter fire hazards. (700 words & t! 


. 

1939 621 .431.72 (.73) & 621 .335 | 
Railway Age, No. 17, October 21, p. 625. 

Diesel-hydraulic switcher shows flexible chara 

ties. Hydraulic transmission permits full engine - 

power to be utilized at all speeds. (1 700 wor rds 


1939 621 13 oll 
Railway Age, No. 18, October 28, p. 645. ' 

Problems of locomotive operation discussed ati 
cago. Fuel and traveling engineers in heavy pre 
deal with train handling, fuel economy, and utili? 
of locomotives. (6 300 words.) | 


1939 621 .133 (06 
Railway Age, No. 18, October 28, p. 651. 

Master Boiler Makers’ Association annual me 
Twenty-sixth annual meeting at Chicago. | Pr 


included seven addresses and eight technical re 
(1 700 words.) 


1939 625 1 (06 
Railway Age, No. 18, October 28, ». 653. 

Bridge and building men study many problew 
Chicago (8 Committee reports and 38 technical add 
— Maintaining old masonry — Elimination off 
orders while making bridge repairs — Deteri 
concrete, causes, detection and methods of repa 
Pumping equipment to meet today’s require 
(7000 words & fig.) 


1939 621 .138 (06 
Railway Age, No. 18, October 28, p. 663. 

Locomotive maintenance mer meet at Chicago | 
October 1939). — Papers presented : The qualitieg 
good-supervisor -— Maintaining modern pow 
Thorough inspection important, etc... (2700 words 


1939 625 .2 (06 
Railway Age, No. 18, October 28, p. 665. 

Car Officers emphasize need for better ear cond 
— Association meeting in Chicago considers m 
of securing more efficient utilization and maint 
of railway car equipment. (17-19 October 1939.) 
words.) 


614 8 (06 (.73) & 656 .25 (.73) 
, Age, No. 18, October 28, p. 667. 
oads at National Safety Congress, — Notable 
rs outline ways and means to overcome « tena- 
types of accidents. (3200 words.) 


ailway Engineering and Maintenance. 
(Chicago.) 

q 625 .1 (06 (.73) 
y Engineering and Maintenance, October, p. 591. 
masters unravel many problems at convention 
Sept., 1939). Abstracts of papers and Commit- 
ports on: — Safety can be achieved; Heaving 
— its causes, control and maintenance; Specia- 
ersus section gangs; The maintenance of curves 
h-speed trains; Utilization of roadway machines; 
‘ing track to meet present-day conditions; The 
aster’s qualifications and duties. (43000 words 
) 


Railway Magazine. (London.) 

623 & 656 .2 
vy Magazine, No. 509, November, p. 311. 
1 (Ch. E.). — Railways and the war — I. (6500 
& fig.) 
| vee Soares 
lway Mechanical Engineer. (New York.) 


3 621 .335 (.73) & 621 .431.72 (.73) 


iy Mechanical Engineer, October, p. 385. 


a performance with diesel hydraulic locomotive. 


words & fig.) 


3) 625 .215 (.4 + .7) 
ay Mechanical Engineer, October, p. 387. 
SL-GIESLINGEN (A.). — Trends in passenger- 
uck design. (2800 words & fig.) 


Railway Signaling. (Chicago.) 
9 656 .258 (.73) 
ay Signaling, October, p. 541. 
ly interlocking on the Southern Pacific. (1 800 
& fig.) 


9 625 .162 (.73) & 656 .259 (.73) 
uy Signaling, October, p. 544. 
iway crossing signals. (1900 words & fig.) 


3] 656 .258 (.73) 
wy Signaling, October, p, 548. 

uLOY (J. H.). — Automatic cut-outs at an auto- 
interlocking. (5700 words & fig.) 


9 656 .258 (.42) 
ay Signaling, October, p. 555. 
routes in a relay interlocking. (1300 words & 


Railway Gazette. (London.) 
3] 623 (.42) & 656 .1 (.42) 
ay Gazette, No. 16, October 20. p. 515. 
d transport and the war — 2. (4000 words.) 


1939 623 (.42) & 625 .232 (.42) 
Railway Gazette, No. 16, October 20, p. 521. 
Home ambulance trains. (500 words & fig.) 


1939 623 & 656 
Railway Gazette, No. 16, October 20, p. 525; No. 17, 
October 27, p. 557; No. 18, November 3, p. 589 and 
No. 19, November 10, p: 617. 
Transport services and the war. 
fig.) 


1939 621 .132.3 (.42) 
Railway Gazette, No. 17, October 27, p. 545. 

General utility locomotives. (2900 words, tables & 
fig.) 


1939 656 .251 (.44) 
Railway Gazette, No. 18, November 3, p. 577. 

Signalling on the French Railways. (3000 words & 
fig.) 


1939 621 131.3 
Railway Gazette, No. 19, November 10, p. 605. 

DIAMOND (E. L.). — Important high-pressure loco- 
motive tests. Comparative tests have revealed impor- 
tant results and indicate the need for further research. 
(2 300 words, tables & fig.) 


1939 623 (.42) & 625 .232 (.42) 
Railway Gazette, No. 19, November 10, p. 608. 
Military ambulance trains. (2400 words & fig.) 


1939 656 .22 
Diesel Railway Traction, p. 162. supplt. to the Railway 
Gazette, October 27. 


Increased schedule speeds by the use of railcars. 
(1 900 words & fig.) 


1939 621 .436 
Diesel Railway Traction, p. 164, supplt. to the Railway 
Gazette, October 27. 
Two-stroke oil engines. (2200 words & fig.) 


(16000 words & 


1939 625 .215 
Diesel Railway Traction, p. 170, supplt. to the Railway 
Gazette, October 27. 
Bogie side bearers for railcars. (700 words & fig.) 


1939 621 .335 (.44) & 656 .222.1 (.44) 
Electric Railway Traction, p. 127, supplt. to the Rail- 
way Gazette, November 10. 
Express locomotives and high-speed runs on the P. O.- 
Midi. (650 words & fig.) 


1939 621 .335 (.481) & 621 .338 (.481) 
Electric Railway Traction, p. 128, supplt. to the Rail- 
way Gazette, November 10. 
Motor-coach design in Norway. A description of the 
single-phase equipments and work in suburban service 
and on a mountainous branch line. (1500 words & fig.) 


1939 621 ask, (493) 
Electrie Railway Traction, p. 130, supplt. to the Rail- 
way Gazette, November 10. 
Rectifier installations in Belgium, (750 words.) 


aS ae 


1939 621 333 & 621 8 1939 625 5! 
Hlectric Railway Traction, p. 131. supplt. to the Rail- | Rivista tecnica delle ferrovie italiane. n° 4, 15 o 
way Gazette, November 10. p. 226. 
Traction motor gears. A correspondent discusses the DEL GUERRA (G.). — Carrozze ristorante-b 


materials and the basie principles of design. (2 100 
words & fig.) 


The Oil Engine. (London.) 


1939 621 .436 (.68) & 625 .616 (.68) 
The Oil Engine, No. 79, Mid November, p. 205. 


Narrow-gauge locomotive for South Afriea. (400 
words. ) 
1939 621 13 (0 & 621 .431.72 | 


The Oil Engine, No, 79. Mid November, p. 206. 

Diesel and steam trains compared. Results of large- 
scale experience in the United States. The advantages 
of the oil-engined unit. (1250 words.) 


1939 621 .392 & 621 .431.72 
The Oil Engine, No. 79, Mid November, p. 223. 

Welding Diesel-engined locomotives. Advantages to 
be derived. (1500 words.) 


Transit Journal. (New York.) 


1939 625 .42 (.73) 
Transit Journal, No, 11. October, p. 408. 
FLEMING (H. E.). — Chicago digs a subway. (2500 


words & fig.) 


1939 625 .143.4 (.73) & 625 .614 (.73) 
Transit Journal, No. 11, October, p. 414. 
HIBBARD (F. G.), — Temporary track joints. (500 


words.) 


in italian, 


La tecnica professionale. (Firenze.) 
1939 625 .234 
La tecnica professionale, n° 11, novembre, p. 235. 
GAVAZZENT (F.). — Apparecchio per prove di econ- 
trollo e per la registrazione dei termostati destinati 
alla regolazione della temperatura ambiente sui treni., 
(3400 parole & fig.) 


Rivista tecnica delle ferrovie italiane. (Roma.) 


1939 621 .33 (.45) & 656 .222.1 (.45) 

Rivista tecnica delle ferrovie italiane, n° 4, 15 ottobre, 
p. 208, 

CARLI (C.). & RISSONE (S.). — Gli elettrotreni 


serie E TR 207-214e il primato mondiale di velocita 
sul percorso Firenze-Milano. (6800 parole & fig.) 


Ferrovie dello Stato. (1100 parole & fig.) { 


1939 621. 135.4 & 62! 
Rivista tecnica delle ferrovie italiane, n® 4, 15 4 
p. 2a. { 
ROBERT (G.). — Osservazioni circa il metodo 
per lo studio della circolazione dei veicoli in 
(1 400 parole, tab. & fig.) | 


+ 
in Dutch. 


De Ingenieur. (Den Haag.) | 
1939 , 
De Ingenieur, Nr 438, 27 October, p. A. 403. 


Verkeer per trein 1912-1937. (700 woorden.) 


1939 625 .162 (.492) & 656 .254 ¢ 
De Ingenieur, Nr 43, 27 October, p. V. 81. 

VERSTEGEN (H.). — Automatische waarschuy 
seinen voor onafgesloten overwegen op geélectrifi 
baanvakken van de Nederlandsche Spoorwegen.| 
woorden & fig.) | 


1939 656 .256.3 ( 
De Ingenieur, Ny 43, 27 October, p. V. 83. | 

VERSTEGEN (H.). — Automatisch blokstels 
geélectrificeerde baanvakken der Nederlandsche § 
wegen met dag- en nacht-lichtseinen. (900 woorc 
fig.) 


1939 62. (01 é 


De Ingenieur, Nr 44, 3 November, p. Bt. 89. 


MAGNEL (G.). — Dwarskrachten en gewapen 
ton. (6900 woorden.) 


Spoor- en Tramwegen. (Utrecht.) 
385. (06.4 ( 
Spoor- en Tramwegen, Nr 22, 28 October, p. 587. 
BOUMAN (A. G.), — Het seinwezen op de ten 
stelling « de trein 1839-1939 ». (3000 woorden & 


1939 


1939 656 .211 ( 
Spoor- en Tramwegen, Nr 22, 28 October, p. 595. 


Een nieuwe spoorlijn en nieuwe methoden. | 
woorden & fig.) 


1939 385 57 ( 
Spoor- en Tramwegen, Nr 23, 11 November, p. 61% 
VAN DER HORST (H. A.). — De opleiding 
Spoorweg-ambtenaren bij de N. S. (2200 woorder 
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6. 585. (02 ] 


I. — BOOKS. 
1939 621 .132.8 & 621 .431.72 
E In French. KIDNER (R. W.). 
| 621 392 The Railcar, 1847-1939. 


JON (R.) et SALELLES (R.). 

uel pratique de soudure électrique 4 I’arc. 

3, Publications de JlInstitut de Soudure auto- 
32, boulevard de la Chapelle (18°). (Prix : 25 fr. 
is.) 


621 392 
EL (G.). 

alcul des constructions soudées. 

l, édité par l’auteur. Un ouvrage polycopié de 
es (23 > 25.5 cm.), illustré de 81 figures. (Prix : 
1es belges.) 


In English. 


621 .89 
ER (J. J.). 

‘icants and lubrication. 

York and London, McGraw-Hill Book Co., Ine. 
(6 x 9 in.), 464 pp., illus., diagrams, charts, 
(Price: $ 5.) 


) 621 .13 (0 
CHAPIN MAY. 

21 railroads in the Home. 

_York and London, Funk & Wagnalls Company, 
ges (5 in. x 7 3/8 in.). Bound in cloth. (Price : 


) 385 .1 (.42) 
LON (K. G.). 

ish railways to-day. ; 
lon, Thomas Nelson & Sons Ltd., 35/36, Pater- 
WRow, H. C. 4 (7 1/2 in. %& 5 in.), 187 pages, 
ated. (Price: 2 sh. 6 d. net.) 


) (PAL AIS) (se “VPA AS) 
(R. S.). 

Jed steel construction. 

lon, Sir Isaac Pitman & Sons Ltd., Parker Street, 

way, W. C. 2. (9 in. & 6 in.), 170 pages, illustrat- 

rice: 12 sh. 6 d.) 


) 62. (01 & 625 .142.2 
*HREY (C. J.) and AUDREY RICHARDS (C.). 
road tie decay. 

hineton D. C., American Wood-Preservers’ Asso- 
|, 1427, Eye street, N. W. 55 pages (5 5/8 in. 
i/4 in.). Bound in flexible cloth. (Price : 


$ 2.) | cover. (Price : 


Sideup, Kent, The Oakfield Press, 19, The Drive. 


London, The Locomotive Publishing Co. (Price : 
4 sh. 6 d.) 
1939 351 .812 


LONG (W. R.). 

Transport control abroad. 

Washington D. C., United States Government Print- 
ing Office. 427 pages (9 1/2 in. x 6 in.), Bound in 
paper. (Price : 40 cents.) 

1939 
MORRISON (L. H.). 

American Diesel Engines. 

London, McGraw-Hill Publishing Co. Ltd. 
edition. (Price: 33 sh.) 


1939 (Hr, (OM (7) ee 5) AIA (83), 

Passenger Car Axle Tests. 

Chicago, ASSOCIATION OF AMERICAN RAIL- 
ROADS, Mechanical Division, 59, E. Van Buren street. 


621 .436 


Second 


1939 656 .25 (06 (.42) & 656 .257 (.42) 

Report of the COMMITTEE OF THE INSTITUTION 
OF RAILWAY SIGNAL ENGINEERS on a recom- 
mended standard form of table for electric lever inter- 
locking, appointed by Council. Minute No. 4264 of 
December 8th, 1937. Published by the Institution of 
Railway Signal Engineers, 80, Caversham Road, Read- 
ing, Berkshire, England. (Price to non-members: one 
shilling.) 

1939 
THE RAILWAY GAZETTE. 

Annual Overseas Railways Number (November 29, 
1939), containing a series of articles on most of the 
leading railway systems in Canada, Africa, Australia, 
New Zealand, India, Ceylon, Argentina, Brazil and other 
places. A volume (10 x 8 3/4 inches), of 128 pages, 
profusely illustrated. Published by The Railway Ga- 
zette, London, 33, Tothill Street, Westminster, S. W. 1. 
(Price : 2 sh.) 


385. (091 (0) 


1939 

The Railway Handbook, 1939-1940. 

London, The Railway Publishing Co. Ltd., 33, Tothill 
Street, S. W. I (8 1/2 in. & 5 1/2 in.), 96 pages, paper 
2? sh. 6 d.) 


385 (02 (.42) 


) The numbers placed over the title of each book are those of of the decimal classification proposed by the Railway Congress 


ntly with the Office 
av Science », by L. 
9). 


WerssensBRucH, in the number for 


BRibliographique International, of Brussels. ; t 
i November 1897, of the Bulletin of the International Railway Congress, 


(See « Bibliographical Decimal Classification as applied to 


od 


1939 
THE UNION OF SOUTH AFRICA. 

Report of the General Manager of Railways and 
Harbours, Union of South Africa, for the year ended 
31st March, 1939. Published by Authority. A volume 
(138 x 7 7/8 in.) of 256 + 20 pages, with inset maps 
and illustrations. Obtainable from the Government 
Printer at Pretoria and Capetown. (Price, paperbound : 
7 sh. 6 d.) 


385 (08 (.68) 


1939 
WOOD (S. R.). 

Locomotives of the Atchison, Topeka & Santa Fe 
System. 

Boston (Mass.), Railway & Locomotive Historical 
Society, Inc., Baker Library, Harvard Business School. 
96 pages (6 in. X 9 in.), Bound in paper. (Price for 
members : $ 1; for non-members: § 2.) 


621 132.1 (.73) 


016. 385. (05 


| 


i 


In Italian, 


1939 , 
RUSSO (C.). 
Costruzioni in cemento armato (38 ediz.). | 
Milano, Ulrico Hoepli. In.-8, 612 pagine con - 
(Prezzo: L. 95.) | 


In Portuguese. | 
———— 
1939 385. (08 
Administracgao dos servicos dos Portos, Camink 
ferro e transportes da Colénia de Mocambique, 
tério do ano econdmico de 1937. | 
Lourenco Marques, édité par l Administration ‘ 
sus. I vol. (21 5<330) em) -XCXXCV UE Se 0 es 
& fig. | 


| 
| 
: 


Il. — PERIODICALS. 


in French. 


Annales des Ponts et Chaussées (Paris). 
1939 69. (01 


Annales des Ponts et Chaussées, tome II, fase. VII, 
juillet, p. 57. 


MANDEL (J.). — Note sur le calcul des infiltrations. 
(9300 mots & fig.) 


Bulletin de l’Association francaise des 
amis des Chemins de fer. (Paris.) 
1939 625 13 (.4) 


Bull. de PAss. frangaise des amis des ch. de fer, n° 131, 
juillet, p. 125. 

La part de la région Sud-Est dans les percées Alpines. 
(7 600 mots & fig.) 


1939 621 .431.72 (.44) 
Bull. de VAss. frangaise des amis des ch, de fer, n° 131, 
juillet, p. 138. 


Locomotives Diesel-électriques de manceuvres 4-DMD- 
1 4 3. (1000 mots & fig.) 


Economie et technique des transports (Lucerne). 


1939 625 .2: 625 .62 (.45) 

Economie et technique des transports, n° 11-12, noy.- 
déc., p. 82. 

FERRARI (R.). — Le service du matériel roulant 
des tramways municipaux de Milan (suite et fin). 
(1000 mots & fig.) 

Génie civil. (Paris.) 
1939 625 .13 


Génie Civil, n° 22, 25 novembre, p. 386. 

PETTAVEL (A.). — Méthodes nouvelles de construe- 
tion rapide et économique de vastes ouvrages souter- 
rains. (3600 mots & fig.) 


1939 625 
Génie Civil, n° 23, 2 décembre, p. 404. | 

Projet de trains automoteurs trés légers et 2 
erandes vitesses. (2 750 mots & fig.) 


1939 62. (01 & 
Génie Civil, n° 25, 16 décembre, p. 437. | 
PORTEVIN (A.). L’emploi des essais magné 


piques. (1200 mots & fig.) 


La Technique moderne. (Paris.) 
1939 621 .133.2 & 6 


La Technique Moderne, n°® 21 et 22, 1°7 et 15 nove 

p. 1 (supplément). | 

PW (Gale Le cuivre dans les foyers de locome 
(16000 mots & fig.) 


L’Ossature métallique. (Bruxelles.) 
1939 624 .32 ( 
L’Ossature métallique, n° 12, décembre, p. 513. 
JOACHIM (A.). — Le nouveau pont de Longdo 
la dérivation de la Meuse A Liége. (3 050 mots & 


1939 624 51 
L’Ossature métallique, n° 12, décembre, p. 533. 

Le pont suspendu de Bronx-Whitestone (Etats-l 
(1600 mots & fig.) 


Revue générale des chemins de fer. (Pari: 


1939 385. (091 | 

Revue Générale des Chemins de fer, n° 5, 1°? nover 
1s Zaihs 

LEGUILLE (M.). — Les chemins de fer des I 


(11600 mots & fig.) 


in German. 


Der Bahn-Ingenieur. (Berlin). 
1939 62: 
Der Bahn-Ingenieur, Nr. 47/48, 19./26. November, S§. 
_STOBER. — Die Herstellung und Nachpriifung 
richtigen Gleislage. (4400 Worter, Abb. & Tab.} 


eet (ee 


; 621 .392 ° 
in-Ingenieur, Nr. 47/48, 19./26. November, 8. 719. 


ER (H.). — Fehler beim Lichtbogenschweissen. 
Norter & Abb.) 


621 .138.3 
an-Ingenieur, Nr. 49/50, 3./10. Dezember, S. 729. 
iauptsiichlichsten Fehler im_Betriebsmaschinen- 
und Massnahmen zu ihrer Bekampfung. (6 200 
.) 


| 625 .144.2 
hn-Ingenieur, Nr. 49/50, 3./10. Dezember, 8. 736. 
‘LER. — Vorstreckplan mit Verktirzungskurve. 
‘Orter.) 


Glasers Annalen. (Berlin.) 
621 .33 (.492) 
; Annalen, Heft 22, 15. November, 8. 273. 
.NEKKE (Fr.). — Elektrische Zugforderung in 
ederlanden. (2900 Worter.) 


istechnik und Fahrbahnbau (Karlsruhe). 


625. 113 
chnik und Fahrbahnbau, Heft Nr. 23/24, 15. De- 
nber, S. 165. 

HS (L.). — Die Absteckung der Klothoide als 
imgskurve im LJHisenbahn- und Strassenbau. 
Worter & Abb.) 


fiir die Fortschritte des Eisenbahnwesens. 
(Berlin.) 
) 624 .61 


fiir die Fortschritte des Eisenbahnwesens, Heft 
, l. Dezember, 8. 435. 


BBE und BRUCKMANN. — Statische Unter- 


igen an einer durchlaufenden Bogenbriicke mit 
von Durchbiegunesmessungen am Bauwerk. (4000 
r, Zahlentaf. & Abb.) (Schluss folet.) 


) 624 .8 (.492) 
fiir die Fortschritte des Eisenbahnwesens, Heft 
, 1. Dezember, 8. 443. 

ST (A. H.). — Die Zweigleisige Hubbriicke tiber 


ingvaart bei Heerhugowaard (Holland). (4 000 
r & Abb.) 
) 624 .63 (.494) 


fiir die Fortschritte des Hisenbahnwesens, Heft 
1. Dezember, S. 449. 


istungsversuche an der gebogenen Eisenbeton- 
» tiber den Schwandbach, Kanton Bern. (600 Wor- 


Abb.) 


Die Reichsbahn. (Berlin.) 


¥) 385 .57 (.43) 
eichsbahn, Heft 49/50, 6./13. Dezember, S. 1025. 
PDE (W.). — Eignungstechnik bei der Deutschen 


sbahn. (7700 Worter, Tab. & Abb.) 


Verkehrstechnische Woche. / Berlin.) 


1939 656 .256.3 (.43) 

Se Woche, Heft 45-46, 8./15. November, 
. 487. 

GLASEL. — Die Signalanlagen des siidlichen Teils 


der Nordsiid-S-Bahn. (1500 Worter & Abb.) 


1939 656 .211.5 (.43) 
Verkehrstechnische Woche, Heft 45-46, 8./15, November, 
S. 493. 
_ SCHMELZER. — Maschinelle Anlagen der Nordsiid- 
S-Bahn. (1550 Worter & Abb.) 


1939 621 .332 (.43) 

Verkehrstechnische Woche, Heft 45-46, 8./15. November, 
S. 497. 

PREPENS. Die Stromversorgung der Licht- und 
Kraftanlagen der Nordsiid-S-Bahn. (2150 Worter & 
Abb.) 

1939 621 .33 (.438) 
Verkehrstechnische Woche, Heft 45-46, 8./15, November, 

Sa O02 

ROST (R.). — Die Kraftversorgung der Berliner 
Nordsiid-S-Bahn. (2 150 Wérter & Abb.) 

1939 656 .212.5 (.43) 


Verkehrstechnische Woche, Heft 47-48, 22./29. Novem- 
ber, S. 521. 

Jahresbericht des Studiengesellschaft ftir Rangier- 

technik, (Geschiiftsjahre 1937/1938.) (5300 Worter & 


Abb.) 
1939 656 .212.4 & 656 .212.5 
Verkehrstechnische Woche, Heft 49-50, 6./13. Dezember, 
Sp B28) 
WENTZEL und METZIG. Rangieranlagen auf 
Unterwegsbahnhéfen. (13 800 Worter, Tab. & Abb.) 
1939 656 .212.5 
Verkehrstechnische Woche, Heft 49-50, 6./13. Dezember, 
Saou 


NEUMANN (G.) und KESTING (F.). — Praktische 
Winke fiir den Bau mechanisierter Ablaufanlagen. 
(5 200 Worter & Abb.) 


Zeitschrift des Vereines deutscher Ingenieure 
(Berlin.) 
1939 625 .215 (.43) 


Zeitschrift des Vereines deutscher Ingenieure, Nr. 47, 
25. November, 8. 1238. 
BIECK (H.). Binkammer-Waschmaschine 
Fahrzeugunterhaltung. (850 Worter & Abb.) 


1939 62. (01, 621 392 & 625 144.1 
Zeitschrift des Vereines deutscher Ingenieure, Nr. 48, 
2. Dezember, S. 1250. 
GRAF (0.). — Versuche mit geschweissten WHisen- 
bahnschienen, (2150 Wérter & Abb.) 


1939 621 .94 
Zeitschrift des Vereines deutscher Ingenieure, Nr. 49, 


9, Dezember, S. 1273. i ; 
KRUG | (HJ). Selbsttiitige Flachenschleif- 
maschine fiir Kolbenringe. (450 Wérter & Abb.) 


fiir 


Zeitschrift fiir das gesamte Eisenbahn- 
Sicherungs- und Fernmeldewesen (Das Stell- 
werk). (Berlin.) 

1939 656 .256 (.436) 
Zeitschrift fiir das gesamte Hisenbahn-Sicherungs: und 
Fernmeldewesen, Nr. 15-16, 10. Dezember, S. 153. 


BIESOK (W.). — Die Sicherungs- und Streckenblock- 
anlagen Gsterreichischer Bauart, (3500 Wéorter & Abb.) 


1939 


Zeitschrift fiir das gesamte Hisenbahn- 


656 .258 


Sicherungs- und 


Fernmeldewesen, Nr. 15-16, 10. Dezember, S. 158. 

SCHMITZ (W.). — Der Streckenblock bei elek- 

trischen Stellwerken. (Fortsetzung.) (1700 Wéorter & 
Abb.) (Forts. folgt.) 


Zeitung des Vereins mitteleuropdischer 
Kisenbahnverwaltungen. (Berlin.) 


1939 656 .234 
Zeitung des Vereins mitteleur. Hisenbahnverw., Nr. 46 
16. November, §. 801. 
FISCHL. — Der optimale Fahrpreis. 
& Abb.) 


1939 
Zeitung des Vereins mitteleur. 
7. Dezember, 8S. 843. 
CLAVUOT (A.). — Fiinfzig Jahre Rhiitische Bahn. 
(1 850 Worter.) 


(12 400 Worter 


385. (09.3 (.494) 


Eisenbahnverw., Nr. 49, 


In English. 


Engineering. (London.) 


624 .63 (.42) 
545. 
(1 750 


1939 
Hngineering, 

The new 
& fig.) 


1939 621 132.3 (06 (.54) 
Engineering, No. 3853, November 17, p. 559 and No, 3855, 
December 1, p. 616, 
The report of the Pacific Locomotive Committee 
(continued). (6800 words & fig.) 


1939 
Engineering, No. 3853, November 17, p. 567. 
Convertible spot and seam welder. (1 400 words.) 


1939 621 .436 
Engineering, No. 3854, November 24, p. 597. 

1200-B. H. P. engine for diesel- electric locomotive. 
(1550 words & fig.) 


1939 62 (01 & 621 .431.73 
Engineering, No. 3855, December 1, p. 614. 
Internal noises in motor vehicles. (2 400 words.) 


1939 629 .113.62 
Engineering, No. 3855, December 1, p. 623. 

The design and construction of the trolley’bus. (4 600 
words. ) 


1939 526 & 621 1 
Engineering, No. 3856, December 8, p. 642. 
Standard steam cycles. (2750 words.) 


No. 3853, November 17, p. 


Waterloo bridge, London. words 


621 .392 


| 
1939 624 i 


Engineering, No. 3857, December 15, p. 655. | 
The reconstruction of the Menai suspension 
) 
| 
\ 


(3 300 words & fig.) 
1939 
Engineering, No, 3857, December 15, p. 660. 
DANILOFF (M.). — Application of Sn) 
lysis to stresses in railway tracks. (3 200 words 


625 . 


Engineering News-Record (New York), 
1939 624 (0 (.73) & 624. 


Engineering News-Record, No. 19, November 9, 
New and unusual upper deck for Chicago’s Mii 
Ave. bridge. (1150 words & fig.) 


1939 621 392 & 662 
Hngineering News-Record, No. 19, November 9,} 
Arc and gas welding developments. Abstraq 
papers presented at the annual convention of the | 


ican Welding Society in Chicago, Oct. 22-29. 
words.) 
1939 625 .42' 
Engineering News-Record, No. 21, November 23, | 
Superhighways and subways for Chicago. | 
words & fig.) 
| 
1939 624 32 


Engineering News-Record, No. 21, November 23, 
DEUTSCHMAN (N.). — New York’s latest 
borough Bridge. (2 800 words & fig.) 


Journal and Proceedings, Institution 
of Mechanical Engineers. (London.) 


1939 625 .232 
Journal & Proceedings, Inst. of Mech. Engineers 
142, No. 1, November, p. 13. 
STANIER (W. A.). — Lightweight passenger : 
stock. (12500 words, tables & fig.) 


1939 621 .431.73 
Journal & Proceedings, Inst. of Mech. Engineer; 
142, No. 1, November, p. 33. 
OTTAWAY (H. C.). — Motor transport. { 
words, tables & fig.) 


Journal of the Institution of Civil Engine 
(London.) 
1939-40 62 
Journal of the Institution of Civil Engineers, — 
December, p. 91. 
GUY (H. L.), — The Sir Charles Parsons me 
lecture, 1939. « Some researches on steam-t 
nozzle-efficiency. » (10800 words, tables & fig. 


Modern Transport. (London.) 


1939 656 
Modern Transport, No. 1075, October 21, p. 3. 

SMITH (F.). — Transport conditions and pr 
in Nigeria. Investigator recommends reorganis: 
New method of finance : Central co-ordinating a 
ity required. (3400 words & fig.) 


Be Sera 


) 351 .812 & 656 .23 (.43) 
n Transport, No. 1075, October 21, p. 4. 

sANNEY (L.). — Goods transport by rail and 
No. 2. The rates structure in Germany (2 200 


) 


) 656 .1 (.42) 
n Transport, No. 1075, October 21, 1 Bs 

d haulage in wartime. Work of associated road 
a. Concessions obtained for hauliers. (1200 
) 621 .431.72 (.67) 
n Transport, No. 1075, October 21, p. 7. 

el railcar operation in Rhodesia. Unit with Ganz- 
ssik engine. Successful results in service. (1 250 
& fig.) 

J 388 (.42) & 625 .111 (.42) 
n Transport, No. 1080, November 25, p. 3. 

erloo trains to Stanmore, London transport 
e completed. Re-arrangement of metropolitan 
line. (2300 words & fig.) 

y 656 .1 & 656 .261 
n Transport, No. 1080, November 25, p. 5 
ipment for road-rail combined transport. No. 4. 

wagons by road. Methods employed in Germany. 
words & fig.) 

9 656 (.8) 

n Transport, No. 1080, November 25, p. 8. 

nsport in Latin America. Rail and road develop- 
. (1200 words.) 

9 388 (.42) & 625 111 (.42) 

nm Transport, No. 1081, December 2, p. 3. 

rking of suburban trains. Track layout for fast 

low services. London transport and metropolitan 

‘1700 words & fig.) 

9 656 .1 (.42) 

nm Transport, No. 1081, December 2, p. 4. 

yperative scheme for road hauliers. Sponsored by 

Q. Methods proposed for achievement. (1 700 

:) 


9 621 .431.72 (.82) 
nm Transport, No. 1082, December 9, p. 3. 

sel traction in Argentina. Main line and suburban 
es. New metre-gauge express trains. (1050 words 


) 


roceedings, American Society of Civil 
Engineers. (New York.) 

9 624 & 625 

dings, American Society of Civil Engineers, No. 9, 

ovember, p. 1527. 

2TIN (J. F.). — Bridge and tunnel approaches. 

0 words, tables & fig.) 


Railway Age. (New York.) 
4) 625 .232 (.73) 
ny Age, No, 19, November 4, p. 693. 
KE (P.). — Railway Passenger Cars for high- 
service. (4600 words.) 


1939 385 (06 (.73 
Railway Age, No. 19, November 4, p. 696. 
Short lines Railroad Association 


: in Kansas 
City. (4650 words.) 


meets 


1939 625 .1 (06 (.73) 
Railway Age, No. 19, November 4, p. 701. 


Bridge and building men study many problems at 
Chicago, Part II. (Discuss glazing, preframing, bridge 
painting, roof maintenance, building requirements and 
strengthening old bridges.) (8 100 words & fig.) 


1939 621 .431.72 (.73) & 625 .232 (.73) 
Railway Age, No. 20, November 11, p. 736. 

North Western places new « 400 » streamliners in 
service, Two trains of ten cars each, built by Pullmann- 
Standard, are hauled by new 4000-h.p. Electro-motive 
diesels. (3 850 words & fig.) 


1939 385 (061.4 & 621 .33 (.73) 
Railway Age, No. 20, November 11, p. 742. 

Two electrical sections of the A. A. R. get together. 
Short abstracts of reports and discussion. I. — Elec- 
trical section, Mechanical division: Illumination of 
rolling stock. — Motors and control. — Power plants. — 
Radio and communication systems. — Car electrical 
equipment. — Automotive and electric rolling stock. — 
Electric welding. —- Locomotive electrical equipment. 
If. — Electrical section, Engineering. Division IV, 
A, A. R.: Power supply. — Electrolysis. — Overhead 
transmission line and ecatenary construction. — Stan- 
dardization of apparatus and materials. — Electric 
heating and welding. — Application of motors. — 
Clearances for third rail and overhead working con- 
ductors. — Protective devices and safety rules in elec- 
trified territory. — Track and third rail bonds, — 
IHumination. — Design of indoor and outdoor substa- 
tions. — High tension cables. — Application of cor- 
rosion resisting material to railroad electric construc- 
tion. (6250 words.) 


1939 621 .133.8 (.73) 
Railway Age, No. 20, November 11, p. 747. 


Power reverse gear operating valve. 
& fig.) 


(500 words 


1939 313 : 656 .28 (.73) 
Railway Age, No. 20, November 11, p. 748. 
Accidents in 1938. (1 250 words.) 


1939 385 (064 (.73) 
Railway Age, No. 20, November 11, p. 749. 
Railroads’ fair show evaluated. (700 words & fig.) 


1939 (Pal Sik ((cs}) 
Railway Age, No. 20, November 11, p. 751. 

Renovated rest rooms draw patrons’ appreciation. 
(2150 words & fig.) 

1939 625 .111 (.73) & 625 .162 (.73) 
Railway Age, No. 21, November 18, p. 784. 

Grade separation on C, R. R. of New Jersey involved 
difficult traffic problem. (4700 words & fig.) 


vey eo 


1939 656 .212.9 (.73), 656 .225 (.73) 
& 656 .261 (.73) 
Railway Age, No. 21, November 18, p. 789. 
What about L. C. L. ? Superintendents consider pos- 
sibilities of regaining merchandise traffic and how it 
should be handled. (3 600 words & fig.) 


1939 625 .29 (.73) & 656 .29 (.73) 
Railway Age, No. 21, November 18, p. 792. 

Handling passenger-train cars at terminals. 
words, tables & fig.) 


1939 625 .232 (.73) 
Railway Age, No, 22, November 25, p. 812. 

D. & H. lightweight coaches for the « Laurentian ». 
(2500 words, tables & fig.) 


1939 
Railway Age, No. 22, November 25, p. 817. 
River haulage not cheap says senator Clyde Reed. 
(2000 words.) 


(2 800 


385 .2 (.73) 


1939 621 .139 (.42) & 625 .27 (.42) 
Railway Age, No. 22, November 25, p. 824. 

No frills in P. R. R. Storekeeping. Unnecessary cor- 
respondence avoided in operating regional stores. — 
Centralized grain door and grease reclamation. (1 500 
words & fig.) 


1939 625 .261 (.73) 
Railway Age, No. 22, November 25, p. 826. 

Selling railroad freight service. — St. Louis-San 
Francisco modernizes merchandise service, uses co- 


ordinated rail-highway operation and promotes em- 
ployee campaigns. (1400 words & fig.) 


Railway Engineering and Maintenance. 
(Chicago.) 


1939 625 .143.2 (.73) & 625 .172 (.73) 
Railway Engineering and Maintenance, Novemb., p. 668. 
BRONSON (C. B.), — Where are we heading in rail 
manufacture and maintenance ? (3700 words & fig.) 


1939 625 .1 (06 (.73) 
Railway Engineering and Maintenance, Novemb., p. 675. 

BRIDGE AND BUILDING ASSOCIATION holds 
annual Convention (17-19 October) : Hight Committee 
reports were discussed : Maintenance of shop and 
engine house roofs; Deteriorated concrete, causes, de- 
tection and repairs; bridge painting problems resulting 
from deferred maintenance; elimination of slow orders 
in connection with bridge repair and renewal; use of 
preframed treated timber for replacement purposes; 
safeguarding bridge structures; glazing maintenance 
in shops and engine houses. — Also individual reports 
on: Maintaining old masonry; strengthening old 
bridges; meeting today’s requirements in railway struc- 
tures. (27000 words & fig.) 


Railway Magazine. (London.) 
1939 656 .251 (.44) 
Railway Magazine, No, 510, December, p. 384. 
LASCELLES (T, S.). — French signal aspects. (1 950 
words & fig.) (To be continued.) 


/ 


1939 623 (.42) & 656 .2 
Railway Magazine, No. 510, December, p. 399. 

LEE (Ch. E.). — Railways and the war - 
(4600 words & fig.) 


Railway Mechanical Engineer. (New Yor! 
1939 621 .133 (06 | 


Railway Mechanical Engineer, November, p. 434 
Constructive reports presented at meeting of MW 
Boiler Makers. (October 17, 18, 19 — 1939). Appri 
training, renewal of fireboxes, circulation of 
feedwater treatment, and welded construction of 
cistern were some of the subjects included in 
program. (12800 words & fig.) 


1939 625 .2 (06 | 
Railway Mechanical Engineer, November, p. 454 

Meeting of Car Department Officers. (October | 
19 — 1939). Well-attended sessions of the assoc! 
at Chicago hear constructive addresses and comm 
reports on more efficient utilization and mainte 
of car equipments. (8 000 words.) 


1939 621 .13 (06 | 
Railway Mechanical Engineer, November, p. 466 

Locomotive supervisors’ meeting (October 17 to— 
1939). Amone the subjects discussed were brakir 
high-speed freight and passenger trains, locom 
utilization and locomotive economy devices. — | 
aspects of fuel economy considered in committe 


ports. (22400 words & fig.) | 


1939 621 .138 (06— 
Railway Mechanical Engineer, November, p. 486 

New Association discusses problems of locom 
maintenance (October 17 — 1939). Locomotive de 
ment supervisors hear papers and talks on tra 
supervisors, apprenticeship, beat treating, sched 
and tool selection, (22 700 words & fig.) 


1939 621 .132.3 (.73) & 621 .132.5 
Railway Mechanical Engineer, November, p. 503 

Powerful high-speed locomotives for Union Paz 
(2700 words & fig.) 


Railway Signaling. (Chicago.) 


1939 656 .257 | 
Railway Signaling, November, p. 595. 
St. Louis Municipal bridge signaling. (2400 4 


& fig.) 


1939 625 .162 (.73) & 656 .259 | 
Railway Signaling, November, p. 601. 

Ten automatic crossing gates on one street. I 
lation on Pullman Railroad controlled automatical 
complicated switching area. Dwarf signals g¢ 
train movements at crossings. (5000 words & fig 


1939 
Railway Signaling, November, p. 607. 
BRUCE (F. C.). Safety and design of signa 
cuits. (5 200 words & fig.) 


1939 
Railway Signaling, November, p. 616, 
DICK (M. H.). — Copper strips in rails (to e 
proper functioning of signals). (2000 words & fis 


656 


656 .256 


echanical Engineering. (New York.) 
625 .28 


ical Engineering, No. 12, December, p. 863. 
ress in railway mechanical engineering, 1938- 
— Moderate recovery experienced. — Technical 
ements in locomotives and cars noted. (9100 
tables & fig.) 
621 .4387 (.42), 625 .28 (.42) 
& 629 11. (.42) 
tical Engineering, No. 12, December, p. 876. 
tanical problems in British transportation. Abs- 
of four British papers dealing with airplanes, 
vehicles, light-weight railway passenger stock, 
erehant-marine ships. (6 600 words, tables & fig.) 


(Johannesburg. .) 
621 182.5 (.68) 


Werican Railways and Harbours Magazine, Oc- 
ber, p. 1333. 

locomotives on the South African Railways. — 
particulars of the class 15 F engine. (1000 words 


) 


nnals.of the American Academy of Politicai 
and Social Science. (Philadelphia.) 
) 33 (06 (.73) 


\nnals of the American Academy of Political 
id Social Science, November 1939. 

srnment expansion in the economic sphere. A 
of the increasing economic functions of govern- 
(25 papers — 170 pages.) 


The Engineer. (London.) 


) 624 .163 (.42) 
ngineer, No. 4376, November 24, p. 518. 

new Waterloo bridge. (550 words.) 

) 656 .211.7 (.42) & 656 .213 (.42) 
ngineer, No. 4376, November 24, p. 524. 

ramp at Larne harbour. (1250 words & fig.) 


) 627 & 693 
Ingineer, No. 4376, November 24, p. 527, and 
). 4877, December 1, p. 550. 

IN (G. S.). — Concrete for hydraulic structures. 
words & fig.) 


) 621 
ngineer, No. 4376, November 24, p. 
x cooler for producer gas plants. 
| 


433 & 629 113.4 
529. 


(700 words 


624 .51 (.71) 


ngineer, No. 4377, December 1, p. 534. 
s Gate bridge at Vancouver. (5 600 words & fig.) 


) 621 .331 (.42) 
ngineer, No. 4377, December 1, p. 540 (No. IV) 
d No. 4378, December §, p. 561 (No. V). 

yte supervisory control. (Southern Railway’s 
tions.) (6100 words & fig.) (To be continued.) 


African Railways and Harbours Magazine. 


1939 623 (.42) & 625 .42 (.42) 
The Engineer, No. 5377, December 1, p. 542. 

Protective works on underground railways. 
words & fig.) 


1939 62 (06 (.42) 
The Engineer, No. 4377, December 1, p. 548. 
Technical institutions in war time. (3 900 words.) 


(1 300 


1939 656 .25 (.42) 
The. Engineer, No. 4378, December 8, p. 564 and De- 
cember 15, Demon 


Modern Railway Signalling Practice, No. I and No. I. 
(7500 words & fig.) (To be continued.) 


The Journal of the Institute of Transport. (London.) 
1939 656 (.42) 


The Journal of the Institute of Transport, No. 1, 
November 1939, p. 5. 
TEHOMAS) (Rs BY). 
(6 700 words.) 


Tributaries of Transport. 


The Locomotive. (London.) 


1939 625 .25 
The Locomotive, No. 567, November 15, p. 301. 

The importance of braking. (900 words.) 

1939 625 .23 


The Locomotive, No. 567, 
Lightweight passenger stock, 


November 15, p. 302. 
(900 words.) 


1939 623 (.42) & 625 .232 (.42) 


The Locomotive, No. 567, November 15, p. 306. 
Ambulance trains. (1100 wowrds & fig.) 


1939 621 .132.8 (.493) 


The Locomotive, No, 567, November 15, p. 319. 


WIENER (L.). — Steam carriages, Belgian State 
Railways. (2100 words & fig.) 
1939 625 .25 
The Locomotive, No. 567, November 15, p. 322, and 
December 15, p. 350. 
Some aspects of braking. (4050 words & fig.) 
1939 621 .133.8 


The Locomotive, No. 567, November 15, p. 325. 


A new automatic drifting valve. (950 words & fig.) 


1939 625 .23 & 625 .28 
The Locomotive, No. 568, December 15, p. 334. 

High-speed lightweight trains. (3000 words.) 
be coneluded.) 


(To 


1939 621 137 & 621 138 
The Locomotive, No, 568, December 15, p. 342. 

PHILLIPSON (HE. A.). — The steain locomotive in 
traffic. IV. Locomotive depot equipment. (950 words 
& fig.) (To be continued.) 


1939 


The Locomotive, No. 


621 .132.1 (.42) 
568, December 15, p. 344. 
MORRIS (O, J.). — Standardising Southern Railway 
Locomotives. Central Section (12). The « Small Vul- 
cans », 0-6-0, Class C 2. (2100 words & fig.) (To be 
continued. ) 


1939 625 .232 (.42) 
The Locomotive, No. 568, December 15, p. 353. 

New passenger coaches, Central Uruguay Railway. 
(1000 words & fig.) 


1939 625 .1 (.492) 
The Locomotive, No. 568, December 15, p. 354. 
DERENS (L.). — The high-level belt railway and 


the new stations in Amsterdam. (1800 words & fig.) 


The Oil Engine. (London.) 
1939 
The Oil Engine, December, p. 248. 
INGHAM (E.). — Wear and tear of engine pistons. 
Guides to prudent operation which minimize the risk 
of breakdown. (2 800 words & fig.) 


621 .43 


The Railway Gazette. (London.) 


1939 656 .255 (.54) 
The Railway Gazette, November 17, p. 636. 

Sub-token single-line working on the Madras & 
Southern Mahratta Railway. An arrangement adopted 
to facilitate traffic working and permit railcars to 
pass at a siding midway in a token section. (750 words 
& fig.) 


1939 623 & 656 .1 
The Railway Gazette, November 17, p. 639. 
Road transport and the war — 3. The position of 


the German motor roads, — Street and vehicle lighting. 
— Fuel, (2 000 words.) 


1939 629 113.4 & 662 
The Railway Gazette, November 17, p. 641, 

REED (Brian). — Producer-gas for commercial ve- 
hicles. An account of the taxation and Road Traffie Act 
regulations, together with descriptions of the plants 
available and the results obtained in Great Britain. 
(1600 words & fig.) (To be continued.) 


1939 625 .111 (.68) & 625 .162 (.68) 
The Railway Gazette, November 17, p. 644. 

Level crossing elimination in South Africa. Notable 
station reconstruction on the Witwatersrand. (550 
words & fig.) 


1939 388 (.42) & 625 .111 (.42) 
The Railway Gazette, November 24, p. 668. 

Bakerloo trains to Stanmore, New through services 
provided between the Bakerloo and Metropolitan lines 
of the London Passenger Transport Board have neces- 
sitated heavy and intricate engineering works. (4 200 
words & fig.) 


1939 623 (.42) & 625 .232 (.42) 
The Railway Gazette, November 24, p. 676. 

Casualty evacuation trains. Supplementary details 
of the 30 trains provided at the request of the Ministry 
of Health, and now standing by in various parts of 
Great Britain. (1750 words & fig.) 


1939 623 & 656 
The Railway Gazette, November 17, p. 649 (12); No- 
vember 24, p. 681 (13); December 1, p. 714 (14) 
December 8, p. 746 (15) 


, and December 15, p. 781 


(16). 
Transport services and the war. (30900 words 
& fig.) TT ag 


1939 385. 
The Railway Gazette, December 1, p. 701. 


Association of American Railroads. Work o. 
seven divisions forming the Operation & Maint 
Department, (1300 words.) | 


1939 625 1! 
The Railway Gazette, December 1, p. 702. 

Lateral forces on rails. Use of piezo-electric | 
to measure forces between locomotives and tral 
France. (1600 words, tables & fig.) 


1939 , 621 132.1 | 
The Railway Gazette, December 1, p. 704. 
New locomotives for India. (1700 words & fig, 


1939 625 .142.4 
The Railway Gazette, December 8, p. 733. 

Reinforced concrete sleepers in Netherland 
(240 words & fig.) 


1939 623 (.42) & 625 .232 
The Railway Gazette, December 8, p. 735. 


Military ambulance trains. (900 words & fig.) | 


| 
j 
| 


1939 385 (091 ( 
The Railway Gazette, December 8, p. 736. 


The Finnish Railways. (1400 words & fig.) 


. 


1939 625 .258 (.44) & 656 .212.6 
The Railway Gazette, December 15, p, 765. 

Automatic control of wagons in marshalling y 
New system of working introduced in France. ( 
words & fig.) 


| 
| 
| 
| 
| 
| 


1939 625 .162 | 
The Railway Gazette, December 15, p. 769. 
Occupation level crossings in Great Britain. — Co 


Mount’s comprehensive review of the legal and 
tical aspects, appended to his report on the H 
accident. (4400 words.) ; 


1939 621 .131.3 (.44) & 621 .132.3 ( 
The Railway Gazette, December 15, p. 778. 
Further remarkable locomotive trials in Fr, 


Chapelon rebuilt 4-8-0 tested on high-speed trains. 
words & fig.) 


1939 656 .283 | 
The Railway Gazette, December 15, p. 786. 

Ministry of transport accident report. Cross I 
Crossing, Hilgay, L. N. E. R.; June 1, 1939. (2 400 ¥ 
& fig.) 


1939 351 .81 (.42) & 623 ( 


The Railway Gazette, December 15, p. 789. 


War organisation of Ministry of Transport. ( 
words.) 


1939 621 .431.72 & 656 
Diesel Railway Traction, p. 174, supplt. to the Rai 
Gazette, November 24, 
KOFFMANN (J. L.). — Railcar acceleration 
mechanical transmission. An examination of som 
the problems involved, (1550 words & fig.) 


Ay 


621 .13 (.489) & 621 .431.72 (.489) 
Railway Traction, p. 176, supplt. to the Railway 
zette, November 24, 

1 and steam traction on Danish State Railways. 
ords. ) 


621 .431.72 (.42) 
Railway Traction, p. 177, supplt. to the Railway 
zette, November 24, 
it small diesel locomotives. 
r-Drewry.) (750 words & fig.) 


(Fowler-Sanders- 


621 .436 

Railway Traction, p. 178, supplt. to the Railway 
zette, November 24, 

types of oil engines. Some recently-introduced 

which have possibilities for railcar and loco- 

applications (Perkins, Ruston, Blackstone- 
(1150 words & fig.) 


621 .431.72 
Railway Traction, p. 179, supplt. to the Railway 
rette, November 24. 
juilt diesel railcar (Luxemburg). — Interesting 
transmission equipment installed in narrow- 
vehicle. (1600 words & fig.) 


621 .431.72 (.73) & 656 .222.1 (.73) 
Railway Traction, p. 181, supplt. to the Railway 
sette, November 24, 
| train operation on the Santa Fe. — A brief 
of the express trains over medium and long 
» routes hauled by diesel locomotives. (1 650 
& fig.) 


621 .431.72 & 662 
Railway Traction, p. 184, supplt. to the Railway 
ette, November 24, 
-D (G. W.). — Fuel storage for diesel rail ve- 
(1800 words & fig.) 


621 .335 (.494) 
Railway Traction, p. 136, supplt. to the Rail- 
7 Gazette, December 8. 
phase locomotive for mountain line. 
zy fig.) 


(2 800 


621 .335 (.47) 
Railway Traction, p. 139, supplt. to the Rail- 
r Gazette, December 8. 


tension 50-cycle locomotive. Shop trials of the 
_R. experimental unit have now been finished. 


vords & fig.) 


621 .336 
Railway Traction, p. 142, supplt. to the Rail- 
- Gazette, December 8. 
{PION (D. L.). — Overhead contact line or 


third rail ? A meteorological consideration of the pro- 
blem. (650 words & fig.) 


Transit Journal. (New York.) 
1939 385 (071.3 (.73) & 625 .26 (.73) 


Transit Journal, No. 12, November, p. 444, 

Milwaukee effectively integrates inspection and 
maintenance of 124 trolley buses with 240 gas buses 
and 600 street cars by careful education of shop wor- 
kers. Training for trolley bus maintenance. (2100 
words & fig.) 


University of Illinois Bulletin, (Urbana.) 


1939 62 (01 & 669 1 
University of Illinois Bulletin, No. 5, September 26. 

SMITH (J. O.). — The effect of range of stress on 
the torsional fatigue strength of steel. (8500 words, 
tables & fig.) 


1939 62 (01 & 624 .2 
University of Illinois Bulletin, No. 6, October 3. 


WILSON (W. M.) and COOMBE (J. V.). — Fatigue 
tests of connection angles. (5500 words, tables & fig.) 


1939 
University of Illinois Bulletin, No. 7, October 10. 
A series of 19 papers presented at the fifth short 
course in coal utilization, held at the University of 
Illinois, May 23-25, 1939. (65 000 words, tables & fig.) 


662 


1939 62 (01 
University of Illinois Bulletin, No. 10, October 31. 
MOORE (H. F.). — Stress, strain, and structural 


damage. (Reprinted from the Proceedings of the Amer- 
ican Society for Testing Materials, Vol. 39, Part II, 
1939). (18000 words & fig.) 


In Italian. 


L’Ingegnere. (Roma.) 


1939 656 .136 
L’Ingegnere, n° 1], 15 novembre, p. 943. 
MARCHISIO (M.). — Caratteristiche, tendenze e 


sviluppi della trazione filoviaria. (6500 parole & fig.) 


Rivista tecnica delle ferrovie italiane. (Roma.) 
1939 385. (09.3 (.45) 


Rivista tecnica delle ferrovie italiane, n° 5, 15 novembre, 
p. 257. 

VELANI (L.). — Un secolo di sviluppo delle ferrovie 
italiane. I] conferenza generale tenuta nella riunione 
generale di Pisa (ottobre 1939 — XVII) della Societa 
per il progresso delle Scienze. (9 500 parole.) 


oY pee 


1939 621 132.8 (.45) 
Rivista tecnica delle ferrovie italiane, n° 5, 15 novembre, 
jDs Paris, 
BAJOCCHI (U.). — Confronto sperimentale tra due 
locomotive tipo 670 di cui una trasformata secondo il 
sistema « Franco ». (5000 parole & fig.) 


1939 385. (072 (.45) 
Rivista teenica delle ferrovie italiane, n° 5, 15 novembre, 
p. 290. 
CARUCCI (E.). — Sulla determinazione sperimentale 
del coefficiente medio unitario di dispersione delle celle 
termostatiche della camera termica dell’Istituto Speri- 


mentale delle Comunicazioni in Roma, (2500 parole 
& fig.) 


in Dutch. 


De Ingenieur. (Den Haag.) 


1939 621 .431.72 
De Ingenieur, Nr. 49, 8 December, p. V. 87. 


OSINGA (J. R.). — Motortractie voor spoor- en 
tramwegen. (7 800 woorden & fig.) 


1939 
De Ingenieur, Nr. 50, 15 December, p. V. 99. 
LABRIJN (P.). — De ontwikkeling van de stoom- 


locomotief in den loop der tijden. (8 700 woorden, tab. 
& fig.) 


621 .13 (09 


1939 656 .211 (.492) & 725 .31 (.492) 
De Ingenieur, Nr. 51, 22 December, p. B. 209. 

SCHELLING (H. G. J.). — Nieuwe stations te 
Amsterdam. (7900 woorden & fig.) 


1939 656 .21 (.492) 
De Ingenieur, Nr. 51, 22 December, p. V. 111. 

BERDENIS VAN BERLEKOM (W. J.). — Ontwik- 
keling en gebruik der nieuwe spoorbanen yan Amster- 
dam-Oost. (3900 woorden & fig.) 


Spoor- en Tramwegen. (Utrecht.) 
1939 625 .18 (.492) 


Spoor- en Tramwegen, Nr. 24, 25 November, Pp. 687. 
VAN DER PLOEG (J. Ae.). — De werkplaatsen 

en magazijnen van den Dienst van Weg en Werken der 

Nederlandsche Spoorwegen. (1150 woorden & fig.) 


1939 385. (07 


Spoor- en Tramwegen, Nr, 24, 25 November, - 


HALBERSTADT (H. A. C.). — School voor ¥ 
bij den Dienst van het Vervoer. (1150 woorden ¢ 


| 

1939 656 .222. 

Spoor- en Tramwegen, Nr. 25, 9 December, p. 6% 

Verhooging van de rijsnelheid van personent 

in de voornaamste landen van Europa van | 

1934-1 Juli 1938, haar oorzaken en gevolgen, | 
woorden & tab.) 


eee 


1939 385 .57 | 
Spoor- en Tramwegen, Nr. 25, 9 December, p. 6€ 
LUNING PRAK (J.). — Psychologisch onde 
(2900 woorden & fig.) (Slot volgt.) | 


1939 3 


Spoor- en Tramwegen, Nr, 26, 23 December, p. ( 


LUNING PRAK (J.). — Psychologisch onde 
II. (Slot.) (2300 woorden.) | 
1939 385. (09 ( 


Spoor- en Tramwegen, Nr. 26, 23 December, p. € 
VAN SETTEN (D.). — De Spoorwegen in Fi 
(1800 woorden & fig.) | 


1939 621 33 
Spoor- en Tramwegen, Nr. 26, 23 December, p. 

De electrificatieplannen der Nederlandsche 
wegen. (1600 woorden, taf. & fig.) | 


FC 


In Portuguese. 


B | 

Técnica. (Lisboa. ) | 

1939 é 
Téenica, n° 106, Dezembro, p. 474. | 
CARDOSO (E.). — Calculo dos sistemas hip 


ticos com o auxilio de modélos reduzidos. (3 50 
lavras & fig.) 


1940 62 
Téenica, n° 107, Janeiro, p, 550. 

JOSE FARIA DA FONSECA SANTOS & 
OLAIA LOPES MONTOYA. — A tragagem 
construgao metalica. (2500 palavras & fig.) 


M. Weissenbruch Co., Ltd., Printer of the King, 49, rue du Poincon, Bruxelles. 
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3. 585. (02 ] 


I. — BOOKS. 


ee eee 
In French. 


621 .436 
OD. . 
élémentaire du moteur Diesel, fixe, marin, 
obiles et de locomotives. Fonctionnement. Con- 
n. Kntretien. Traduit de Vanglais par Ch. 


) 
4 
3 


, Dunod, 92, rue Bonaparte. XXI-650 pages 
29)em.), avee 55 figures. (Prix; relié, 205 fr.; 
185 fr.) 
621 .392 
judure par points des alliages légers. 
(17°), La Soudure électrique, 20, rue Toulouse- 
. Une brochure de 40 pages, avec figures. 


in German. 


624 .2 
ER (A.). 
durchlaufende Balken auf elastisch drehbaren 
istisch senkbaren Stiitzen. 
h, Gebr. Leeman. 1 Band, 170 Seiten mit 77 Bil- 
5 Zahlentafeln und 8 Tafeln. 


385 (.43) 
scher Reichsbahn-Kalender 1940. 14. Jahrgang. 
zegeben vom Pressedienst des Reichsverkehrs- 
riums. 
ig, Konkordia-Verlag Reinhold Rudolph. (Preis : 


M. Fiir deutsche Hisenbahner Vorzugspreis 
.) 

69. (02 
LOGEL (A.). 
1enformeln. 
ie We Ernst @ Sohn: (Preis: geh 23 RM. 
RM.) 
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TA (F.). 


stoffe fiir Verbrennungsmotoren. 
, J. Springer. 346 S. m. 70 Bild. u. 32 
: 19.80 RM.) 


Tab. 


656 .237 (.43) 
1z- und Rechnungswesen der Deutschen Reichs- 
Herausgegeben vom Verband Deutscher Hisen- 
achschulen. 2. Auflage. 

n, Verlag Beamtenpresse G.m.b.H., Berlin S. W. 
eis : 2.85 RM.) 


In English. 


1939 621 .13 (093 (.42) 
DENDY MARSHALL (C. F.). 
Early British Locomotives. A supplement to the 
Author’s « Two essays in early locomotive history ». 
London, The Locomotive Publishing Co. Ltd. (Price : 
UA SG) Ce) 


1939 

CUNNINGHAM (W, J.). 
The present railroad crisis. 
Philadelphia (Pa.), University of Pennsylvania Press. 


385 .1 


84 pages (8 1/2 in. % 5 1/2 in.). Bound in cloth. 
(Price: $ 1.00.) 
1940 621 .116 


WEBSTER (jJ.). 

Gas charts for steam boilers. 

Manchester, Hmmott and Company, Limited. (Price : 
1 s. net.) 


1939-1940 385 .1 (.73) 

American Railroads: The thirteenth annual debate. 
Handhook, 1939-1940. Vols. I and II. Edited by Bower 
Aly. 

Missouri (U. S. A.), Lucas Brothers, Publishers, Co- 
lumbia (8 1/2 in. x 5 3/4 in.), 220 pp. Paper covers. 


[Price : $ 0.85 (single volume), $ 1.60 (two volumes) 
net. | 
1939 621 137.1 


MOHAMMED FAJISY. 

The Locomotive, its operation and maintenance. — 
Directions for drivers and firemen (in arabic). 

Cairo, Egyptian State Railways Press. 246 pp. (4 3/4 
in. x 6 1/2 in.). Tlustrated. (No price stated.) 


1939 
MOHUNDRO (O. L.). 
Notes on Interstate Commerce Law Practice and 
Procedure. 
Washington (D. C.), Guthrie Lithograph Company. 


351 .81 (.73) 


200 mimecgraphed pages (9 3/4 in. % 8 1/2 in,). 
Bound in paper. (No price stated.) 
1939 621 .1 (093 


THURSTON (R. H.). 
A history of the growth of the steam engine. Cen- 
tennial edition. 
Ithaca (N. Y.), 
$ 3.) 


Cornell University Press. (Price : 


mbers placed over the title of each book are those of of the decimal classification proposed by, the Railway Congress 
iy with ihe Office Bibliographique International, of Brussels. (See « Bibliographical Decimal Classification as applied to 
y Science », by L. Werssensrucu, in the number for November 1897, of the Bulletin of the International Railway Congress, 


ee) ()\— 


1939 385 (02 


The Railway Handbook, 1939-1940. — Compiled under 
the direction of the Editor of « The Railway Gazette >. 

London, The Railway Publishing Co. Ltd. (Price : 
2 tt, Cay Gly) 


In Spanish. 


1939 385 (.83) 


HUIDOBRO DIAZ (Carlos). 
Politica ferroviaria nacional. — 
transportes. 
Santiago, 
138 paginas. 


Coordinacion de 


Ministerio de Fomento. 1  volumen, 


[ 016. 385. (03 ] 


II. — PERIODICALS. 


In French. 
Annales des travaux publics de Belgique. 
(Bruxelles.) 
1939 624 (.493) 
Ann. des ‘Travaux publics de Belgique, 6° fase., décemb., 
p. 993. 
DE CUYPER (G.), FOUGNIES (R.) et VANHEUS- 
DEN (M.). — Quelques ouvrages d’art de lautoroute 


Bruxelles-Anvers. (6400 mots & fig.) 


Bulletin de l'Union Internationale 
des chemins de fer. (Paris.) 
1939 385 .113 (.71) 
Bull, de ?Union intern. des ch. de fer, n° 9, septembre, 
p. 293. 
Les deux grands réseaux du Canada de 1936 a 1938. 
(7500 mots & tableaux.) 


1939 385 .113 (.494) 
Bull. de ?Union intern. des ch. de fer, n” J, septembre, 
p- 309. 
Les Chemins de fer fédéraux suisses en 1938. (4 800 
mots & tableaux.) 


Bulletin des transports internationaux 
par chemins de fer. (Berne.) 


1939 313 .385 (.47.1) 
Bull. des transp. intern. par ch. de fer, décembre, p. 519. 

Les Chemins de fer de l’Etat finlandais en 1937. 
(900 mots.) 

Génie civil. (Paris.) 

1939 624 51 (.73) 
Génie Civil, n° 2993, 23 décembre, p. 445. 

Le pont suspendu de Bronx-Whitestone sur lEast 
River, 4 New-York. (2300 mots & fig.) 


1939 
Génie Civil, n° 2993, 23 décembre, p. 456. 
La soudabilité des métaux. (1250 mots.) 


665 .882 


1940 62. (01 & 669 
Génie Civil, n° 2996, 13 janvier, p. 29. 
GUILLET (L., fils). — Contribution A Vétude du 


1939 656 . 
INSTITUTO DE ECONOMIA DE LOS TRANSP 

La Vialidad y los Transportes por Caminos 
Argentina. 

Buenos Aires, Universidad de Buenos Aires. F 
de Ciencias Economicas, 1 volumen, 300 paginas.) 


In Italian. 


621 . 
COSTANTINI (A.). 
Automotrici ferroviarie. Vol. I. Cenni descritti 

automotrici e sui motori. 
Roma, Collegio Ingegneri Ferroviari (24 % 17 
546 pagine, 457 fig. 


1939 


1939 385. (098) 
TAJANI (F.). | 

Storia delle ferrovie italiane, 

Milano, Garzanti. (283 < 15 cm.), 280 pag., a 


| 


module d’élasticité des alliages métalliques. (2 200 
tableaux & fig.) 


La Technique moderne. (Paris.) | 


1939 65) 
La Technique moderne, 1* et 15 décembre, p. 69 
RETROU (F.). — Signalisation d’abri 4 indice, 


continues. (2200 mots & fig.) | 


Le Rail. (Bruxelles.) 
1939 385. (09.3 (.492 + 
Le Rail, n° 10, 15 décembre, p. 9. 
WIENER (L.). — Les anciennes compagnies 4: 


min de fer. II. — Société des Chemins de fer Lié 
Limbourgeois. (1800 mots, tabl. & fig.) 
1939 656 .286 ( 


Le Rail, n° 10, 15 décembre, p. 14. 
WAUTRICHE (P.). — Les soins aux voyageurs 
sés et la protection des voyageurs. (1600 mots & 


Revue générale des chemins de fer. (Pari 


1939 . 656 .257 
Revue générale des chemins de fer, 1°* décembre, 
EPINAY. — Manceuvre a distance des aiguil 


pointe des entrées directes des voies de garage 
de Beauce. (4000 mots & fig.) 


1939 385. (091 (.54) & 621 132.3 
Revue générale des chemins de fer, 1°" décembre, ] 
LEGUILLE. Les Chemins de fer des Indes (s 
Rapport de la Commission d’enquéte sur les lo 
tives Pacific aux Indes. (8000 mots, fig et plan 


1939 624 .62 
Revue générale des chemins de fer, 1°" décembre, 

Le cinquantenaire du viaduc de Garabit. (1 000 
& fig.) 


Revue universelle des Mines. (Liége.) 
1940 6: 
Revue universelle des mines, n° 1, janvier, p. 3. 
PIRARD (A.). — Les possibilités actuelles 
photoélasticité. (12500 mots & fig.) 


in German. 


rehiv fiir Eisenbahnwesen. (Berlin.) 
385 .4 (.43) 
fiir Hisenbahnwesen, Heft 4, Juli-Aug., S. 813. 
EL (Th.). — Das Reichsbahngesetz vom 4. Juli 
-250 Worter.) 

385. (09 (.494) 
Heft 4, Juli-Aug., S. 865. 
— Die Schweizerischen Bundesbahnen in 
(1926-1938). (10300 Worter 


fiir EHisenbahnwesen, 
B (F.). 
zten zwolf Jahren 
) 

656 (.492) 
fiir Hisenbahnwesen. Heft 4, Juli-Aug., S. 975. 
‘SMA (S. A.). — Das Verkehrwesen in den 
anden. (6500 Worter. 1 Karte & Tab.) 


Der Bahn-Ingenieur. (Berlin.) 
625 .142.2 (.48) 
nn-Ingenieur, Nr. 51-52, 17.-24. Dezember, S. 745. 
ER. — Die wirtschaftliche Bedeutung einer gut 
nen Holzschwelle. (3500 Wéorter & Abb.) 


| 625 .23 & 656 .223.1 (.43) 
hn-Ingenieur, Nr. 51-52, 17.-24. Dezember, S. 751, 


TENSCHLAGER (H.). 
sterung der Reisezugwagen. 


— Grundziige fiir die 
(2500 Worter.) 


621 .85 & 625 .212 
I (Go Mehavenes Se 7 
.). — Werkstoffsparende Bearbeitung der 
mit Hartmetall. (3100 Worter & 


uhn-Ingenieur, Nr. 
SE (W 
fenumrisse 


| 625 .113 
vuhn-Ingenieur, Nr. 2, 14. Januar, 8. 19. 


ER. — Pfeilhdhen im Ubergangsbogen. 
7) 


(2 400 


621 .133.2 & 621 .133.3 
uhn-Ingenieur, Nr. 3, 21. Januar, S. 34. 
AUSS. — Awuswechselung zerstérter Blechanker 
-kesseln. (800 Worter & Abb.) 


Elektrische Bahnen. (Berlin.) 
621 .131.1 & 621 .335 
sche Bahnen, Heft 11, November, S. 248. 
ER (H.). und OTTOSON (J.). — Beitrag zur 
des Adhdsionsverhdltnisses bei elektrischen Lo- 
ven, (2300 Worter & Abb.) 


621 .431.72 (.68) 
sche Bahnen, Heft 11, November, S. 258. 
UTER (E.) und HEUER (E.). — Dieselelek- 
Verschiebelokomotiven fiir Stidafrika. (2100 
& Abb.) (Fortsetzung folgt.) 


(Berlin.) 

621 .131.3 
Annalen, Heft 23, 1. Dezember, S. 281, und 
ft 24, 15. Dezember, 8. 305, 
DMANN. — Ausfiihrung und Ergebnisse von 
smessfahrten mit Dampflokomotiven. (8000 
'& Abb.) 


Glasers Annalen. 


Se O45 


: 1939 625 .232 & 669 
Glasers Annalen, Heft 23, 1. Dezember, S. 287. 
KREISSIG (K.). — Zur Entwicklung des Leicht-D- 


Zug-Wagens. (4300 Worter & Abb.) 
1939 621 138 (.43), 625 15 (.43) 


& 656 .212.8 (.43) 
Glasers Annalen, Heft 23, 1. Dezember, S. 293. 
NIEDERSTRASSER (L.). — Vereinheitlichung von 
maschinentechnischen  Betriebseinrichtungen. (5 300 
Worter. ) 


1939 
Glasers Annalen, Heft 23, 1. Dezember, 8. 297. 

PAWELKA (H.). — Die Ungleichférmigkeit der 
Ubertraguneg bei Gelenkkupplungen fiir Einzelachsan- 


621 .335 


trieb. al 750 Worter & Abb.) 
1939 629. (13 
Glasers Annalen, Heft 23, 1. Dezember, 8. 300, und 


Heft 24, 15. Dezember, S. 308. 
BERGMANN (H.). — Kraftfahrzeugerhaltung. 
Worter.) 


(5 600 


1940 62 (01 & 625 .232. (01 
Glasers Annalen, Heft 1, 1. Januar, S. 1. 
FORSBACH (F.). — Berechnungsgrundlagen und 


statische Festigkeitsversuche des ersten Leicht-D-Zug- 
wagens in Schalenbauweise. (3100 Worter, Taf. & 
Abb.) 


Gleistechnik und Fahrbahnbau (Karlsruhe). 


1940 625 .144 (.43) 

Gleistechnik und Fahrbahnbau, Heft Nr. 1-2, 15. Ja- 
imibewe, yey. die 

BASTIAN (K. H.). — Massnahmen zur Verbesserung 


der Linienfiihrung von Gleisen fiir hthere Fahrge- 


schwindigkeiten. (3 100 W6rter.) 


1940 625 .142.2 (.73) & 691 (.73) 
Gleistechnik und Fahrbahnbau, Heft Nr. 1-2, 15. Ja- 
nuar, 8. 6. 
Die Trankanstalt einer 
gesellschaft und ihre Leistungen. 


amerikanischen Eisenbahn- 
(800 Worter.) 


Die.Lokomotive. (Bielefeld-Berlin.) 


1939 621 131 
Die Lokomotive, Nr. 
ECKHARDT (F.). 


Dampflokomotiven. 


9, Dezember, 8. 187. 
— Uber den Eigenwiderstand von 
(2400 Wéorter & Taf.) 


Organ fiir die Fortschritte des Kisenbahnwesens. 
(Berlin.) 

1939 624 .61 

Organ fiir die Fortschr. des Hisenbahnwesens, Heft 24, 
15. Dezember, 8. 451. 

KRABBE und BRUCKMANN. — Statische Unter- 
suchungen an einer durchlaufenden Bogenbriicke mit 
Hilfe von Durchbiegungsmessungen am  Bauwerk. 
(Schluss.) (2600 Wérter, Zahlentaf. & Abb.) 


1939 621 .13 (.438) 
Organ fiir die Fortschr. des Eisenbahnwesens, Heft 24, 
15. Dezember, S. 459. 
LUBSEN (W.). — Die Lokomotiven der vormals 
Polnischen Staatsbahnen. (3000 Wéorter & Abb.) 


1940 656 .257 (.494) 
Organ fiir die Fortschr, des Kisenbahnwesens, Heft 1-2, 
1. Januar, S. 4. 
FELBER (E.). — Die neue Stellwerkanlage auf dem 
Zuricher Hauptbahuhof. (2500 Worter & Abb.) 


1940 656 .25 (.43) 
Organ fiir die Fortschr, des Hisenbahnwesens, Heft 1-2, 
1. Januar, 8. 8. 
BUDDENBERG (A.). — Neuerungen im deutschen 
Signal- und Sicherungswesen. (3500 Wéorter & Abb.) 


1940 656 .254 (.43) 
Organ fiir die Fortschr, des Eisenbahnwesens, Heft 1-2, 
1; Januar, S. 13. 
WITTSCHELL. — Die Zugbeeinflussung in Bau und 
Betrieb bei der Deutschen Reichsbahn. (6200 Worter 
& Abb.) 


1940 625 .162 (.43) & 656 .254 (.43) 
Organ fiir die Fortschr, des Eisenbahnwesens, Heft 1-2, 
]. Januar, S. 21. 


BESSER (K.). — Schranken und Warnlichtanlagen. 
(7 400 Waorter & Abb.) 
1940 625 .162 (.492) & 656 .254 (.492) 


Organ fiir die Fortschr, des Eisenbahnwesens, Heft 1-2, 
1. Januar, S. 20. 

VERSTEGEN (J, H.). — Die selbsttatigen Warnan- 
lagen an Wegiibergiingen auf elektrisch betriebenen 
Strecken der Niederlandischen Hisenbahnen. (900 Wéor- 
ter & Abb.) 


1940 656 .256.3 (.492) 
Organ fiir die Fortschr, des Eisenbahnwesens, Heft 1-2, 

tl, dimes, Sh Sy. 

VERSTEG HIN (J. Ei). —— Der selbsttatige Strecken- 
block auf elektrisch betriebenen Strecken der Nieder- 
landischen Eisenbahnen, (5 400 Worter & Abb.) 


Die Reichsbahn. (Berlin.) 


1940 613 (.43) 
Die Reichsbahn, Heft 2-3, 10.-17. Januar, S. 33. 

RUNZE. — Die Reichsbahnwdschereien. (2 800 
Worter. ) 


Verkehrstechnische Woche. /Berlin.) 
1939 656 .254 (.43) & 656 .212.5 (.43) 


Verkehrstechnische Woche, Heft 51-52, 20.-27. Dezem- 
ber, S. 561. 


DIEHL (H.). — Die Weiterentwicklung der Verstan- 
digungsmittel des Rangierdienstes. (2550 Worter 
& Abb.) 


Zeitschrift des Vereines deutscher Ingenieure 
(Berlin.) 
1939 62. (01 & 621 392 
Zeitschrift des Vereines deutscher Ingenieure, Ny. 51, 
23. Dezember, S. 1293. 

THUMM (AS) und BRKER (A:). == Bemessung yon 
KehInahtverbindungen Dei Wechselbiegebeanspruchung. 
(3 300 Waorter, Zahlentaf. & Abb.) 


1939 625 .215 & 621 .392 
Zeitschrift des Vereines deutscher Ingenieure, Nr. 51, 
23. Dezember, S. 1297. 
TASCHINGER (0.). — Festigkeitsversuche mit ge- 
schweissten Drehgestellen. (1350 Worter & Abb.) 


TT 


1940 621 .132.5 
Zeitschrift des Vereines deutscher Ingenieure, 
6. Januar, S. 20. 
BORN (E.). — Giiterzuglokomotive Baureihe 4 
Deutschen Reichsbahn. (500 Worter & Abb.) 


Zeitschrift fiir das gesamte Eisenbahn 
Sicherungs- und Fernmeldewesen. (Berli 
1940 621 .32: 
Zeitschrift fiir das gesamte Eisenbahn-Sicherungs4 
Fernmeldewesen, Nr. 1, 10, Januar, S. 1. 
BESSER (E.). Grundlagen der Lich 
(3 800° Wirter & Abb.) 


Zeitung des Vereins mnitteleae a 
Eisenbahnverwaltungen. (Berlin.) 
1939 625 .152 


Zeitung des Vereins mitteleurop. Eisenbahnverw., 
51, 21. Dezember, S. 869 und Heft 52, 28. De: 
ber, S. 884. 

STICHT (W.). — Fliegende Kreuzung — Plies 

Uberholung. (9000 Worter, Tab. & Abb.) 


1939 385 .57 (.: 
Zeitung des Vereins mitteleurop. Eisenbahnverw., | 
52, 28 Dezember, S. 883. ) 
TISSOT van PATOT. — Neue Wege bei der | 
sonalausbildung der WNiederlandischen ec 


(1 150 Wéorter.) 


: 7 
In English. | 


Bulletin, American Railway Engineering 
Association. (Chicago, Il.) 

1939 65 ( 

Bulletin, Amer. Ry. Engin. Assoc., No. 413, Nov., p 

Report of Committee 26 : Standardization. — Tz 

ation of specifications and recommended practice: 


contained in the manual and supplemental bulletir 
Kte. (2500 words.) 


1939 656 .25 ( 
Bulletin, Amer. Ry. Engin. Assoc., No. 413, Nov., Pp 

Report of Committee 10: Signals and interlocl 
— Principal activities of the Signal Section, A A RB 
Synopsis (adopted specifications, designs and prine 
of signaling practice). (1200 words.) 


1939 625 .11 (.73) & 656 .2 ( 
Bulletin, Amer. Ry. Engin. Assoc., No. 413, Nov., p 

Report of Committee 16: Economics of rail 
location and operation. — Calculation of power; 1 
effective train length; making line and grade revisi 
grades and alinements through tunnels; more intel 
use of existing railway facilities; economic relé 
between track structure and traffie to be han¢ 
effect of inland waterway transportation on econo 
of railway operation; of high speed on operating 
penses; of rail lubrication on train operation; of 
way electrification on location and operation; of S] 


in excess of 75 m.p.h. on location. — Ete. (50000 w 
figs. & tables.) 
1939 725 3m 


Bulletin, Amer. Ry. Engin. Assoc.. No. 414, Dec. p. 
Report of Committee 6: Buildings. — Pro 


ition for structural steel and iron; drinking 
acilities in railway buildings ;drop pits, jacks 
les. (10000 words & figs.) 


613 (.73) & 725 .33 (.73) 
i, Amer. Ry. Engin. Assoc., No. 414, Dec., p. 213. 
+t of Committee 13: Water service, fire pro- 
itati Sonditioning water for vapor 
boilers on diesel powered trains; chemicals 
venting deposits in water pipe lines; cause and 
| for pitting and corrosion of locomotive boiler 
nd sheets. — Ete. (11000 words & fig.) 


621 .138 (.73), 625 .26 (.73) 

& 656 .21 (.73) 
o, Amer. Ry. Engin. Assoc., No. 414, Dec., p. 248. 
rt of Committee 14; Yards and terminals, 
ry yard facilities, wheel and truck handling 
ent for coach yards; substitution of outlying 


and facilities for those in cities where land 
-are high; bibliography (periodicals, 1939) on 
S pertaining to yards and terminals — Ete. 


| words). 


625 .144.4 (.73) 
n, Amer. Ry. Engin. Assoc., No, 414, Dee., p. 265. 
rt of Committee 27; Maintenance of way work 
ient. — Concrete vibrators; sand biasting equip- 
rail loaders and unloaders; self-contained direct- 
rasoline tampers. — Ete. (9500 words & figs.) 


) 385 .5 (.73) 
n, Amer. Ry. Engin. Agsoc., No, 414, Dec., p. 291. 
wrt of Committee 22: Economics of railway la- 
- Analysis of operations of railways that have 
d progress in the reduction of maintenance of 
ubor; effect of modern equipment and machines 
idge gang organization and efficiency; labor 
vies through revision of operating and main- 
e rules. — Ete. (7 000 words.) 


Engineer. (London.) 


625 .25 
Ingineer, No. 4380, December 22, p. 608, and 
9. 4381, December 29, p. 682. 

ern Railway Signalling Practice, No. III and 
7. (8000 words & fig.) 


) 625 .1 (.493) 
ngineer, No. 4380, December 22, p. 622. 
2w Liége by-pass line. (1 000 words & fig.) 


) 625 .23 & 625 .28 


mgineer, No. 4382, January 5, p. 3. 
motives and trains in 1939. (3 100 words & fig.) 


) 624, 625 13 & 625 .7 

ngineer, No, 4382, January 5, p. 21 and January 

, p. 30. a 

is, bridges and tunnels in 1939, No. I and No. I. 
words & fig.) 

] 621 .431.72 

ser, No. 4383, January 12, p. 43. 

ngined rail traction in 1939. No. I. (3800 words 

} (To be continued.) 


Bye es 


Engineering. (London.) 
1940 

Engineering, No, 3860, January 5, p. 4. 
The Storstrom and Masnedsund bridges, Denmark. 
(3 900 words & fig.) 


624 .7 (.489) 


1940 621 .392 
Engineering, No. 3860, January 5, p. 21. 

HAIGH (B. P.). — Electric welding as an integral 
part of Seren ay design. (8100 words & fig.) (To be 
continued. ) 

1940 0 (.42) 
Engineering, No. 3861, January 12, p. 31. 
LINDSAY (Sir Harry). — The Imperial Institute 


as an information centre. (4 000 words.) 


1940 621 .338 (.45) 
Engineering, No. 3861, January 12, p, 34. 

Recent developments on the Italian State Railways. 
(1400 words & fig.) 


Engineering News-Record. (New York.) 
1939 624 (0 (.73) 
Engineering News-Record, No. 11, September 14, p. 89. 
Maintenance experience on 120 bridges. (1 800 words 
& fig.) 


1939 
Engineering News-Record, No. 23, December 7, 

Wharf gets 600 new piles through old deck. 
words & fig.) 


1939 


624 .1 (.73) & 627 (.73) 


p. 68. 
(2 000 


625 .13 (.73) 
Engineering News-Record, No, 28, December 7, p. 79. 

HARSCH (E.). — Long bridge raised by unique 
procedure. (3100 words & fig.) 


1939 624 .1 (.73) & 625 .42 (.73) 
Engineering News-Record, No. 23, December 7, p. 87. 

PECK (R. B.). — Soil tests check Chicago subway 
work. (1500 words & fig.) 


1939 624 .51 (.73) 
Engineering News-Record, No. 23, December 7, p. 91. 

JONES (J.). — Welded cable saddles for Tacoma 
Narrows Bridge. (1100 words & fig.) 


1939 624 (.73) & 698 (.73) 
Engineering News-Record, No. 23, December 7, p. 92. 

Paint maintenance problem on Golden Gate Bridge. 
(700 words.) 


1939 624 1 (.71) 


Engineering News-Record, No. 25, December 21, p. 48. 
Steel pile piers for railroad bridges. (950 words.) 


Journal of the Institution of Civil Engineers. 


(London.) 
1940 624 (.42) 
Journal of the Institution of Civil Engineers, No. 3, 
January, p. 237. 


KURSBATT (1.). — The Kidlington (railway and 
canal) bridges. (5200 words & fig.) 


Oar 


Journal and Proceedings, The Institution 
of Mechanical Engineers. (London.) 


1939 625 .23 
Proceedings, The Inst, of Mech. Eng., No. 2, December, 
p. 81. 


Lightweight passenger rolling stock. Communications 
intended as contributions from the English side to the 
joint discussion in New York (cancelled owing to the 
outbreak of war) on the papers by Mr. STANIER, 


Mr. OTTAWAY and Mr. GOUGE (pp. 13-79). (2000 
words. ) 
1939 625 .23, 625 .28 & 656 .222.1 


Proceedings, The Inst. of Mech. Eng., No. 2, December, 
i Oe F : ; 
REPT Y (Clyne). High-speed lightweight trains. 
(9400 words, tables & fig.) 


The Locomotive. (London.) 
1940 621 .392 & 621 .138.5 


The Locomotive, No. 569, January 15, p. 11. 
BRETT (C. W.). — Repair of rolling stock by fusive 
methods. (2200 words & fig.) 


1940 621 .431.72 
The Locomotive, No. 569, January 15, p. 17. 
Diesel railcars in Luxemburg. (1200 words & fig.) 


Modern Transport. (London.) 


1939 385 .3 (.42) 
Modern Transport, No. 1083, December 16, p. 2. 

Compensating the railways for State control. (1 400 
words.) 


1939 385 .3 (.42) 
Modern Transport, No. 1083, December 16, p. 3. 

Transport and the war, Minister on control methods. 
(1900 words.) 


1939 621 .132.3 (.73) & 625 .232 (.73) 
Modern Transport, No. 1083, December 16, p. 7. 

Streamlined luxury train for New York Central. 
(1000 words & fig.) 


1939 623 (.42) & 625 .232 (.42) 
Modern Transport, No. 1084, December 23, p- 9. 

Casualty evacuation trains. Use of G. W. R. milk 
vans. (600 words & fig.) 


1939 656 1 & 656 .261 
Modern Transport, No. 1085, December 30, jh 483 
Equipment for road-rail combined transport. No. 6. 


— Container handling device. Interesting Dutch 
system. (600 words & fig.) 
1940 656 (.492) 
Modern Transport, No. 1086, January 6, Diises 
HONDELINK (E. R.)..— Transport problems in 
Holland. Railways, Inland waterways and Roads. 


(2100 words & fig.) 


1940 625 .23 (.42) 
Modern Transport, No. 1087, January 13, js By 

STANTER (W. A.). — Lightweight passenger rolling 
stock, Developments in Great Britain. (2200 words.) 


The Oil Engine. (London.) 
1940 621 .431.72 
The Oil Engine, No. 81, Mid-January, p. 282. | 

| 


MANN (Chas. F. A.). — Two new 2 000 b.h.p. 
engined trains. (450 words & fig.) 


1940 621 431.72 | 
The Oil Engine, No, 81, Mid-January, p. 288. 


New railcars for the G. W. R. First examp} 
20 chassis, each with two 105 b.h.p. engines 0 
type. (800 words & fig.) | 


aa Fe 

Railway Age. (New York.) . 

1939 625 143.1 & 62 
Railway Age, No. 10, September 2, p. 336. 
Heavier rail Its effect on track labor costs. | 
words, tables & fig.) | 
: 


1939 625 .231 
Railway Age, No. 10, September 2, p. 340. 

Canadian National mail and all-steel baggage 
(1300 words & fig.) 

1939 385 114 (.73) & 656 2 
Railway Age, No. 10, September 2, p. 347. | 

BUNNELL (E. H.). — Keeping the variables | 
iable. How the accounting department can give | 
ating men the information needed to help holé 
penses in line with traffic volume. (1550 words & 


1939 623 (.42) & 656 .2 § 
Railway Age, No. 23, December 2, p. 843. | 
SHERRINGTON (C. E. R.). — British railway 
war. (4200 words & fig.) | 


1939 62 (01 (.73) & 625 .246 ( 
Railway Age, No, 23, December 2, p. 843. 

Service life of Cor-ten steel in hopper cars. ( 
words & fig.) 


1939 625 .123 ( 
Railway Age, No, 24, Decembei 9, p. 882. 

Track depression imposed severe drainage prot 
(Southern Railway, U. 8. A.). (4000 words & fig.) 


1939 621 .132.8 ( 
Railway Age, No. 25, December 16, p. 918. 

Southern Pacifie buys twelve 2-8-8-4 articul 
coal-burning locomotives for heavy passenger 
freight service (built by Lima). (3200 words & 


1939 624 62 ( 
Railway Age, No. 25, December 16, p. 923. 
DOYNE (M. H.). — St. Louis Municipal bridge ° 


highway deck and railroad deck is ready for 
(2500 words & fig.) 


Railway Engineering and Maintenance. 
(Chicago.) 

1939 625 .123 ( 

Railway Engineering and Maintenance, Decemb., p. 

COTTON (H. E.). — Stabilizing the roadbed thr 
subdrainage. (3 600 words & fig.) 


1939 385 .587 (.73) & 625 17 ( 
Railway Engineering and Maintenance, Decemb., p. 

Scheduling work equipment, What is good practi 
(1700 words, tab, & fig.) 


693 

' Engineering and Maintevance, Decemb., p. 759. 

[ARD (J. F.). — How permanent is masonry ? 
words & fig.) 

693 & 698 

Engineering and Maintenance, Decemb., p. 761. 

tGE (J. P. St.). — Painting concrete surfaces, 

words. ) 
625 .17 


ES (G. 8.). — How to remove a tie? (1500 


625 14 (01 & 625 172 
7 Engineering and Maintenance, Sept., p. 518. 
creepage. — It can be controlled. (4400 words 


625 .122 (.73) 
7 Engineering and Maintenance, Sept., p. 522. 
slides with drainage and cinders. (2.800 words 


Railway Gazette. (London.) 
625 .143.3 (.42) 
ilway Gazette, December 22, p. 805. 
JTRS (R.). — Weights of rails. Methods of 
ining the extent of wear of rails in the track. 
ords & fig.) 


625 .23 (.42) 
ilway Gazette, December 22, p. 806. 


Weight passenger rolling stock. (1700 words 


385 .3 (.42) 
ilway Gazette, December 22, p. 821. 
basis for compensation. Sir Charles Stuart- 
is at the annual meeting of the British Railway 
ders’ Union. (1 200 words.) 


625 .143 (.489) 
ilway Gazette, January 5, p. 10. 
b, rails in Denmark. (360 words & fig.) 


656 .25 (.492) 
uilway Gazette, January 5, p. 11. 
ling on the Netherlands Railways. The course 
elopment from 1839 until the present day. 
words.) 


. 


313: 656 .22 (.73) 
ilway Gazette, January 5, p. 12. 
ican streamliner statistics. A summary of the 
11 streamlined high-speed trains introduced on 
.. railways in the past five years. (1000 words 


62 (01 & 621 .135.1 
ilway Gazette, January 12, p. 45. ; 
ses in locomotive frames. (750 words & fig.) 


629 113.4 & 662 


jilway Gazette, January 12, p. 52. 


) (Brian). — Producer-gas for commercial ve- - 


(1900 words & fig.) 


, Engineering and Maintenance, Decemb., p. 762. | 


i 


1939 621 .431.72 (.42 

Diesel Railway Traction, p. 188, supplt. to the Railway 
Gazette, December 22. 

The new Great Western railcars. (1500 words & fig.) 


1939 621 .4381.72 & 656 .221 

Diesel Railway Traction, p. 192, supplt. to the Railway 
Gazette, December 22. 

Railcar air resistance. A description of the calcula- 
tions and test results obtained from a type of stan- 
dard-gauge double-bogie car designed for speeds of 60 
to 75 m.p.h., and having a smooth but not true aero- 
dynamical contour, (3300 words, tables & fig.) 


1940 621 .335 (.81) 
Electric Railway Traction, p. 2, supplt. to the Railway 
Gazette, January 5. 


GUILLOT (F.). — Express locomotives for South 
America. (2100 words & fig.) 
1940 621 .335 & 621 .338 


Electric Railway Traction, p. 4, supplt. to the Railway 
Gazette, January 5, 

Modern motor coach characteristics, A study of some 

design and operating features relating to streamlining, 

weight saving, acceleration, and increased schedule 

speed for main-line vehicles and suburban formations. 

(2300 words & fig.) 


The Railway Magazine. (London.) 


1940 656 .222.1 (.4) 
The Railway Magazine, No. 511, January 1940, p. 22. 

« MERCURY ». — European express trains in the 
summer of 1939. (2000 words and tables.) 


Railway Mechanical Engineer. (New York.) 

1939 385 .114 (.73) & 621 .431.72 (.73) 
Railway Mechanical Engineer, No. 12, December, p, 523, 

ROY (EH, H.). — Experience with Diesel-electric loco- 
motives in Seaboard Florida service (6700 words & 
fig.) 


1939 62 (01, 621.7 & 669 .1 


Railway Mechanical Engineer, No. 12, December, p. 528. 


PRIEST (H. M.). — Designing for high tensile 
steels. (4300 words & fig.) (To be continued.) 
1939 621 .133.3 (.73) & 656 .28 (.73) 


Railway Mechanical Engineer, No. 12, December, p. 534. 


HALL (J. M.). — The causes of boiler explosions. 
(1 600 words.) 

1939 669 .1 
Railway Mechanical Engineer, No. 12, December, p. 535. 

HARRINGTON (R. F.). — Metallurgical progress 


in the making of cast iron. (3500 words & fig.) 


1939 621 .133.2 (.7) & 621 .138.5 (.7) 
Railway Mechanical Hngineer, No. 12, December, p. 535. 

Master Boiler Makers’ report on the renewal of 
fireboxes. (October 17, 18 and 19, at Chicago). (4200 
words & fig.) 


1939 621 .392 (.73) & 621 135.1 (.73) 
Railway Mechanical Engineer, No. 12, December, p. 550. 

Methods for welding locomotive frames. (900 words 
& fig.) 


962 


1939 625 .26 (.73) & 621 .9 (.73) 
Railway Mechanical Engineer, No. 12, December, p. 555. 
Car-floor finishing machine. (11 words & fig.) 


Railway Signaling. (Chicago.) 
1939 625 .151 (.73) & 656 .257 (.73) 
Railway Signaling, December, p. 653. 
Lehigh Valley installs spring switches to reduce train 
delays. (1750 words & fig.) 


1939 62 (01 (.73) & 656 .25 (.73) 
Railway Signaling, December, p. 660. 

Signalling inspections and tests on the 
Railway. (9700 words & tables.) 


1939 62 (01 (.73) & 656 .25 (.73) 
- Railway Signaling, December, p. 668. 
Inspecting and testing signaling on the Illinois Cen- 
tral. (3200 words & fig.) 


1939 621 .39 (.73) & 656 .25 (.73) 


Railway Signaling, December, p, 673. 


YARMACK (J. EH.) and HOWARD (C. G.). — The 
Selenium rectifier for signaling. (1900 words & fig.) 


Southern 


Transit Journal. (New York.) 
1939 621 .336 (.73) 
Transit Journal, No. 13, December, p. 492. 


HIBBARD (Hs G.)) and PACKARD (J, @.)\. "Wear 
indicator for trolley shoes. (600 words & fig.) 


in Italian. 


La tecnica professionale. (Firenze.) 
1940 621 .431.72 
La tecnica professionale, n° 1, eennaio, ide ll, 


GRAZZINI (M.). — Automotrici a gasogeno. (1 100 
parole & fig.) 


L’Ingegnere. (Roma.) 
1939 
L’Ingegnere, n° 12, 15 dicembre, LOZ: 
COLONNETTI (G.). — Contributo alla teoria delle 
travi inflesse in stato di coazione. (700 parole & fig.) 


624 63 


Rivista tecnica delle ferrovie italiane. (Roma.) 


1939 625 .251 
Rivista teenica delle ferrovie italiane, 15 dicembre, 
joe Gyllile 
_FASOLI (M.). — Computo del peso-frenato dei treni 
viaggiatori. (2600 parole & fig.) 


1939 621 .431.72 & 625 .212 
Rivista tecnica delle ferrovie italiane, 15 dicembre, 
p. 317. 
Di MAJO (F.). — Analisi delle azioni dinamiche 
ee sollecitano le sale delle automotrici, (10 000 parole 
& fig.) 


M. Weissenbruch Co., Ltd., Printer of the King, 


| fa 


In Dutch. 


De Ingenieur. (Den Haag.) 


1940 6 
De Ingenieur, Nr. 1, 5 Januari, p. Bt. 1. 
VAN BERGEN (C. F.). — Stalen ae 
boogbruggen van gewapend beton. (2350 woo 
fig.) : 
| 

Spoor- en Tramwegen. (Utrecht.) | 

1940 625 .232 | 


Spoor- en Tramwegen, Nr. 1, 6 Januari, p. 2. | 
BOLLEMAN KIJLSTRA. — De nieuwe - 
rijtuigen 1° en 2° klasse der N. S. (1300 woor 


1940 385. (093 | 
Spoor- en Tramwegen, Nr. 1, 6 Januari, p. 7. | 

Het vijftigjarig bestaan van de Rhatische Spo 
(1400 woorden & fig.) 


1940 385. (09 | 


Spoor- en Tramwegen, Nr. 1, 6 Januari, p. 9. 


PRINS (R.). — De toestand der Amerikas 
Spoorwegen. (2400 woorden.) | 
1940 656 .234 ( 


Spoor- en Tramwegen, Nr. 2, 20 Januari, p. 23. | 


VERDOORN (P. J.). — De economische ontwikl 
van het reizigersvervoer der N. S. (3000 woord 
fig.) 


1940 621 132.1 (4 
Spoor- en Tramwegen, Nr. 2, 20 Januari, p- 27.9 
DUSAN D. LONCAREVIC. — De stoomlocomot 
der Joegoslavische Staatsspoorwegen. (1400 wo 
& fig.) | 


i 


92 


a 


in Portuguese. 


Gazeta dos Caminhos de ferro. (Lisboa.) 
1939 385 .517.6 (. 


Gazeta dos Caminhos de ferro, n° 1248, 16 de Dezes 
p. 540. 
GALVAO (L.). — Higiene e profilaxia nos cam 
de ferro, (1400 palavras.) 


1940 
Gazeta dos Caminhos de ferro, n° 1249, 1 de Jan 
(Ms the 
MANITTO TORRES. — O Caminho de ferro 
nagao. (2500 palavras.) 
1940 385. (09 | 


Gazeta dos Caminhos de ferro, n° 1249, 1 de Jal 
emule 


GALVAOS (L.). Os transportes putblicos 
Mocgambique. (1 800 palavras.) 
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I. — BOOKS. 
in French. | 1939 624 
a. || TRANG (OD, 8%) 

| 385. (02 | Bridge calculation and design (for steel bridges). 
mCP.) . | London, Charles Grittin and Co., Ltd. (Price : 25 sh.) 
da bunod, 1940. — Chemins de fer. 
_(VI*), Dunod, 92, rue Bonaparte. 1 volume 1939 385 (093 (.73) 
15 cm.) de CXXXVI-415 pages, avec 94 figures, | MORSE (V. L.). 
‘hors texte. (Prix, relié simili-cuir : 26 ir. ir.) ‘he story of the West River Railroad. 
32 pages (9 1/4 x 6 in.). Bound in paper. (Price: 

in German. 30 cents.) aie 


Rec) SEO iP = 1940, 385 & 656 .2 
sche Gebrauchswerte. en cee 


ne as ae? Lr St ere oe The Modern Railway. 

ee » von Formeln fiir die verschiedensten A vol. (8 1/2 x 5 1/2 inches) of 730 pages. Published 
Pert; Sel RS HN RSHRS AP WEE eee Ulan by Longmans, Green & Co., New York, London and 
Balt, y € i Wer, ‘Vora D7 . & 

‘Textabbildungen. (Preis, geheftet : 4.20 RM.) Loronto. (Price, bound in cloth : $ 4.00.) 


: 1940 313 : 385 (.7) 
621 431 | RAILWAY AGE, 

Annual Statistical and Outlook number. 

Railway outlook section (11 articles, 24 pages). — 
General Review section (3 articles, 17 pages). — Statis- 
tical section (11 articles, 60 pages). — New York, N. Y., 
30 Church Street. (Price : 50 cents.) 


| 

Re ce.). 
3rennkraftmaschinen, 1V. Motoren fiir Land- und 
‘kehr fiir Krattwagen, Traktoren, Triebwagen, 
otiven und Flugzeuge. 

n, Verlag Walter de Gruyter & Co., Sammlung 
n. (Preis, geb.: 1.62 RM.) 


Tapenctish. 1939 625 .1 (02 (.73) 
Railway Engineering and Maintenance Cyclopedia. 

613 & 656 Edited by Kilmer T, HOWSON, editor Railway En- 
‘ort in travel. gineering and Maintenance and Western editor, Rail- 
on 1: By road, by Sidney E, GARCKE, — | Way Age, and C. Miles BURPEE, managing editor, 
imi 3 By rail, by The Rt. Hon. Lord STAMP, formerly research engineer, Delaware and Hudson, 
» _ Section IIL: By air, by Capt. E. W. PER- | assisted by P. C. LANG, Jr., engineer of Bridges, Balti- 
i tie y at oe more & Ohio, A. L. SPARKS, architect, Missouri- 
‘inted from the Proceedings of the Institution Kansas-Texas, C. R. KNOWLES, superintendent, wa- 


tomobile Engineers, London, — A pamphlet ter service, Illinois Central, and P. M. GAULT, signal 
5 ? : “ : oe io Pay pee 
Fe Qi eg f 52 pages, ill rated. (N engineer, Missouri Pacific. 
ae ee mee et wetrate eo A volume (8 & 11 1/2 inches) of 1016 pages, 2 000 
: illustrations, bound in maroon fabrikoid. — Published 
by the Simmons Boardman Publishing Corporation, 
f : (313 > 385 113 (.73) New York and Chicago. (Price: $ 5.00.) 
parative statement of railway operating sta- 
c ‘ . 1939 385 .1 (.73) 
hineton D. C.: Superintendent of Documents, : 
| of Statistics, Interstate Commerce Commis- SUMMERS (Harrison Boyd) and SUMMERS (R. E.). 
=(17 1/2 < il im.), 113 pages. (Price : 60 cents.) The Railroad Problem, 
New York, H. W. Wilson Company. 308 pages 
) 385 (01 (.71) & 625 .1 (.71) | (7 5/8 x 5 1/8 inches), bound in cloth. (Price : 
ES (James B.). $i 1.25;) 
jing the Canadian West. jae 
ol. (8 3/8 xX 5 5/8 inches) of 422 pages. New 1939 351 .81 (08 (.68) 
Published by the Macmillan Co. (Price, cloth | UNION OF SOUTH AFRICA. ; 
: $ 4.00.) - Report of the Central Road Transportation Board 


ee ee een orrEEEIIInIIIEnIIIEIEIIEEEEEEEEEEEERERREE 


Ay umbers placed over the title of each book are those of of the decimal classification proposed by the Railway Congress 
Oy with the Office Bibliographique International, of Brussels. (See « Bibliographical Decimal Classification as applied to 
ay Science », by L. Werrssensruen, in the number for November 1897, of the Bulletin of the International Railway Congress, 
9). 


for the Year ended 3lst March, 1939. Published by 
Authority. 

A brochure (8 xX 13 inches) of 48 pages, Obtainable 
from the Government Printer, Pretoria and Capetown. 


(Price : 2 sh.) 


in Spanish. 


1939 625 .7 (.82) 
DIRECCION NACIONAL DE VIALIDAD-REPUBLICA 
ARGENTINA. 
Memoria-Direccién Nacional de Vialidad, 1938. 


| 


i} 


8 -—— | 


Buenos-Aires, édité par l’organisme ci-dessus, | 
San Martin, 871. 1 volume (26 x 18 em.) de 462 
avee de nombreuses illustrations et 3 cartes hors 


In Portuguese. 
1939 385. (08 | 


A,dministragao dos servigos dos portos, caminh, 
ferro e transportes da Colonia de Mogambique. (j 
noma). — Relatério do ano econdmico de 1938, | 

Lourengo Marques, édité par lAdministratio) 
dessus, 1 vol) (20 sc 31 ‘oma, EV ee 
& fig. 


[ 016. 385. (05 ] 


II. — PERIODICALS. 


in French. 
Annales des Ponts et Chaussées (Paris). 
1939 385. (09.2 
Annaies des ponts et chaussées, fase, VIII, t. HU, aott, 
p. 149. ; 
MaRulo (M.). — Ciément Colson. (6800 mots 


& portrait.) 


Bulletin des transports internationaux 
par chemins de fer. (Berne.) 
1940 313 .385 (.47.5) 
Bull. des transp. intern. par ch. de fer janvier, p. 30. 
les chemins de ter de J’Etat lithuanien pendant les 
exercices 1934 & 1938. (2000 mots.) 


1940 385 .61 
Buli. des transp. intern, par ch. de fer, janvier (annexe). 

Unité technique des chemins de fer. Rédaction de 
1938. (6 000 mots.) 


Génie civil. (Paris.) 
1940 62. (01 & 721.9 
Génie Civil, n° 2997, 20 janvier, p. 47. 
L’intluence de la qualité des ciments et de la répar- 
tition des armatures dans la fissuration du béton armé. 
(3 700 mots & tig.) 


1940 621 .431.72 (.73) 
Génie Civil, n° 2997, 20 janvier, p. 51. 

Nouvelles rames automotrices Diesel-électriques du 
Southern Railway System (Etats-Unis). (1100 mots 
& fig.) 


1940 624 1 
Génie Civil, n°* 2999 et 3000, 3 et 10 février, p. 87 et 102, 

BROiKOS (A.). — Le ealeul de la résistance des 
piles de ponts A la poussée « cinématique » dun cou- 
rant. (4000 mots & fig.) 


1940 

Génie Civil, n° 2999, 3 février, p. 92. 

Machine pour J’essai des sabots de frein, installée 
au bane dessais de locomotives de Vitry-sur-Seine. 
(850 mots.) 


625 .252 


1940 
Génie Civil, n° 3000, 10 février, p. 104. 
Grue de relevage de la Société Nationale des Che- 
mins de fer franeais d’une foree de 130 tonnes. (2 200 
mots & fig.) 


621 .87 (.44) 


| 
| 


| 


1940 625 .13 ( 


Génie Civil n° 3001, 17 février, p. 113. 


BIJLS (A.). — ‘Les tunnels pour piétons et 
véhicules sous la Meuse, & Rotterdam. (3 000 — 
& fig.) 


L’Industrie des voies ferrées 


et des transports automobiles. (Paris.) 
1939 656 | 
L’Ind. des voies ferrées et des transp. autom., 


tembre, octobre, novembre, décembre, p. 236. | 
Décret modifiant la réglementation de la coor 
tion des transports terroviaires et routiers penda 
durée des hostilités. (2500 mots.) | 
—— ; 

L’Ossature métallique. (Bruxelles.) 
621 .392 (.493), 656 .211.5 (. 


& 656 .253 (. 
L’Ossature métallique, janvier, p. 1. 

Les constructions soudées 4 la -Société Nati 
des chemins de fer belges. (4800 mots & fig.) 


1940 624 .32 | 
L’Ossature métallique, janvier, p. 16. 

Construction dun nouveau pont de chemin dé 
sur le Nil, 4 Nag-Hamadi (Kgypte). (2000 mots & 


1940 625 .232 
L’Ossature métallique, janvier, p. 29. 

FORTUN (J.). — Les nouvelles voitures métall 
de la Compagnie Internationale des Wagons-Lits e 
Grands Express Huropéens. (2 500 mots & fig.) 


1940 621 392 (.493), 624 .92 (. 
& 656 .211.5 (. 


L’Ossature métallique, janvier, p, 38. 
Tabliers soudés pour voies de chemin de fer 
nouvelle gare du Midi & Bruxelles. (1900 mots & 


1940 6: 
L*Ossature métallique, février, p. 60. 


Piles de ponts en palplanches métalliques. (600 
& fig.) 


1940 621 392 & 624 
L’Ossature métallique février, p. 81. 

HECQ (F.). La position "de la construction so 
aprés laccident du pont de Hasselt. (4000 mots & 


1940 621 392 (.493) & 624 32 (. 
L’Ossature métallique, février, p. 89. 
' sotenes des ponts du Canal Albert. 
@ Tig ) 


1940 


(1'800 © 


fue générale des chemins de fer. (Paris.) 

) 656 .25 (.44) 
générale des chemins de fer, janvier-février, p. 3. 
G. — Installations de sécurité sur l’ancien ré- 
les Chemins de fer d’Alsace et de Lorraine. — 
es détails sur un block a compteurs d’essieux. 
‘mots & fig.) 

) 385. (091 (.54) & 621 132.3 (.54) 
générale des chemins de fer, janvier-février, p. 16. 
UILLE. — Les Chemins de fer des Indes (suite 
). Rapport de la Commission d’enquéte sur les 
tives Pacific aux Indes. (8000 mots & fig.) 


Revue universelle des Mines. (Liége.) 

) 621 392 & 624 .92 
universelle des Mines, février, p. 41. 

‘BIET (H.). — Quelques considérations sur les 
de charpente destinés aux constructions soudées. 
mots.) 


in German. 


Der. Bahn-Ingenieur. (Berlin.) 
) 621 138.3 
vuhn-Ingenieur, Nr. 4, 28. Januar, S. 37. 
L, — Die Reinigung des Fahrgestells von Loko- 
n und Tendern im Betriebe. (900 Worter & Abb.) 


) 621 134.1 
uhn-Ingenieur, Nr. 4, 28. Januar, S. 38. 
NTKE (J.). — Beseitigung von Schaden an Loko- 


Dampfzylindern. — Erfahrungen eines ilteren 
kers. (800 W6rter.) 

625 .144.3 
ihn-Ingenieur, Nr. 4, 28. Januar, S. 40. 

VIGER (H.). — Ein Vorschlag fiir einen neuen 
ngsbogen, (1400 Wa6rter.) 

) 62. (01 & 624 


hn-Ingenieur, Nr. 5, 4. Februar S. 49. 
GENROTH (G.). — Briickenmesstechnik. (Fort- 
x.) (5800 Worter & Abb.) 


625 .2 (.43) 
hhn-Ingenieur, Nr. 6, 11. Februar, S. 61. 

EHL (#&.). — Aufgaben des technischen 
ragendienstes. (6200 Worter & Zahlentaf.) 


Be- 


Elektrische Bahnen. (Berlin.) 
) 621 .335 (.48) 
ische Bahnen, Heft 12, Dezember, S. 263. 


ERSEN (W.) und ULLMANN (E.). — Die 
Bo -- Bo — Abraumlokomotiven der Otto- 


Grube. (Fortsetzung und Schluss.) (6300 Wor- 
Abb.) 

621 .431.72 (.68) 
sche Bahnen, Heft 12, Dezember, S. 272. 
UTER (#.). und HEUER (2H.). — Dieselelek- 


Verschiebelokomotiven fiir Siidafrika. (Fort- 
* und Schluss.) (4000 Worter & Abb.) 
Glasers Annalen. (Berlin.) ~ 
656 .136 
Annalen, Heft 2, 15. Januar, S. 9. 
NER (F.). — Der Oberleitungsomnibus — ein 


== (89 <= 


neuzeitliches Oberflichenverkehrsmittel, 
& Abb.) 


(7 900 Worter 


Gleistechnik und Fahrbahnbau (Karlsruhe). 


1940 625 .14 (.43) & 625 173 (.43) 

Gleistechnik und Fahrbahnbau, Heft Nr. 3-4, 15, Fe- 
bruar, S. 9. 

HARDER (O.). — Das Rammen der Gleisbettung bei 


der Gleiserneuerung und Gleisunterhaltung. (1 600 
Worter & Abb.) (Fortsetzung folgt.) 
Die Lokomotive. (Bielefeld-Berlin.) 

1940 621 133.3 
Die Lokomotive Nr. 1, Januar, 8. 1. 

WIDDECKE (M.). — Uher den Wirkungsgrad von 
Lokomotivkesseln; Versuch seiner rechnerischen Vor- 
ausbestimmung. (2900 Worter & Abb.) 

1940 621 .132.6 


Die Lokomotive, Nr. 1, Januar, S. 6. 
AVENMARG,. — O-F-O- Tender-Lokomotive mit 1 m 
Spurweite. (1200 Worter & Abb.) 


1940 621 89 & 621 114 

Die Lokomotive, Nr. 1, Januar, S. 9 und Nr, 2, Fe- 
bruar, S. 21. 

SCHNEIDER (L.). — Schmierfette und Fett- 


schmierung. (4500 Worter & Abb.) 


1940 385. (09 (.57) 


Die Lokomotive, Nr. 2, Februar, 8. 17. 
WEIDNER (F.). — Die Grosse Sibirische Hisenbahn. 
(3 000 Worter & Abb. nebst Karte.) 


1940 625 .232 (.43) 
Die Lokomotive, Nr. 2, Februar, S. 25, 
Rinheits-D-Zugwagen in Leichtbauweise. (500 Worter 


& Abb.) 
.1940 


Die Lokomotive, Nr. 2, Februar 8S. 26. 
Normung der Spurweiten. (750 Wo6rter.) 


625 .112. (09 


Organ fiir die Fortschritte des Eisenbahnwesens. 
(Berlin.) 

1940 625.212 
Orean fiir die Fortschritte des Eisenbahnwesens, Heft 3, 
1. Februar, S. 43 und Heft 4, 15. Februar, S. 61. 

HEUMANN. — Lauf von Fisenbahnfahrzeugen mit 
zwei ohne Spiel gelagerten Radsiitzen beliebiger Re- 
lastung in der Geraden. (12500 Worter & Ab.) 


1940 621 .434 (.43) 
Organ fiir die Fortschritte des Hisenbahnwesens, Heft 3, 
1, Februar, 8. 54. 
DRECHSLER (F.) und KOPPEL (B.). — Treibgas- 
antrieb im Verbrennungstriebwagen. (4400 Wé6rter 


& Abb.) 
Die Reichsbahn. (Berlin.) 
1940 656 .222.4 
Die Reichsbahn, Heft 6-7, 7.-14. Februar, 8. 73. 
ZOSEL (E.). — Bildliche Darstellung von Betriebs- 


vorgiingen, (3 000 Wirter & Abb.) 


Verkehrstechnische Woche. (Berlin.) 
1940 385 (.47) 
Verkehrstechnische Woche, Heft 5-6, 31. Januar-7. Fe- 
bruar, S. 41. 


Hisenbahnbauten in der Sowjetunion, (2 000 Worter 


& Abb.) 


Zeitschrift des Vereines deutscher Ingenieure 
(Berlin.) 


1946 62. (01, 621 392 & 665 .882 


Zeitschrift des Vereines deutscher Ingenieure, Nr. 4, 


2ie Janwar, 1. D7. 


SIEBEL (E.) und WELLINGER (K.). — Festig- 
keitsverhalten von Rohrschweissungen bei Dauerbe- 
lastung. (1800 Worter & Abb.) 

1940 621 .392 
Zeitschrift des Vereines deutscher Ingenieure, Nr. 6, 


10. Februar, S. 89. 
HAASE (C.). — Punkt- und Nahtschweissung von 
Leichtmetallen. (4700 Wérter & Abb.) 


1940 621 132.8 

Zeitschrift des WVereines deutscher Ingenieure, Nr. 6, 
10. Februar, S. 104. 

Hochdruck-Speicherlokomotive. (350 Wéorter & Abb.) 


Zeitschrift fiir das gesamte Eisenbahn- 
Sicherungs- und Fernmeldewesen. (Berlin.) 
1940 656 .253 (.43) 

Zeitschr. fiir das ges. Eisenb.-Sicherungs- und Fern- 
meldewesen, Nr. 2, 1. Februar, S. 9. 
LUCHTERHANDT (J.). — Die Hinstellung des Spie- 


\ 


gelkastens am  Dreibegriffvorsignal. (2600 Worter 
& Abb.) 
1940 656 .258 


Zeitschr. fiir das ges. Eisenb.-Sicherunes- und Fern- 

meldewesen, Nr. 2, 1. Februar, S. 12 und Nr. Bh 

26. Februar, S. 17, 

SCHMITZ (W.). Der Streckenblock bei elek- 

trischen Stellwerken. (Fortsetzune.) (1500 Worter & 
Abb.) (Fortsetzung folgt.) 


Zeitung des Vereins mitteleuropdischer 
Eisenbahnverwaltungen. (Berlin.) 
1940 656 
Zeitung des Ver, mitteleurop, Eisenbahnverw.. Nr. 4, 
25. Januar, 8, 43. 


SCHEU. Zusammenarbeit der Verkehrsmittel bei 
der Beforderung von Personen und Gepiick. (6700 


Worter.) 
1940 


Zeitung des Ver. mitteleurop. 
25. Januar, S. 49, 


Se 


385 .113 (.485) 


Eisenbahnverw., Nr. 4, 


PASZKOWSIKI (H.), —= Die Schwedische Staats- 
bahn im Jahre 1938, (4500 Worter.) 
1940 4 


385. (09.1 (.82) 


Eisenbahnverw., Nr. 


Zeitung des Ver, mitteleurop. Np 
1. Februar, S. 55. 


WERNEKKE, — Die Andenquerbahn. (4 600 Wirt.) 
1940 656 (.43) 


Zeitung des Ver. mitteleurop. Hisenbahnverw., Nr. 6, 
8. Februar, S. 67. 

PASZKOWSKI (F,). Zusammenarbeit 

Reichsbahn und Binnenschiffahrt. ( 


zwischen 
4200 Worter.) 


| 
30 — 


| 1940 621 .33 
| Zeitung des Ver. mitteleurop. Kisenbahnyerw., | 
8. Februar, S. 72. 
Elektrisierungspliine der WNiederlandischen 
bahnen, (1100 Wérter & Abb.) | 
| 


1940 385. (09 

Zeitung des Ver, mitteleurop., Hisenbahnverw., } 
15. Februar, S. 79. 

LOCHOW (H. J. v.). — Verkehrswege Franz6i 


Indochinas. (6000 Worter & Abb.) | 
In English, | 

; Engineer. (London.) | 
1940 621 4 


Engineer, No. 4384, January 19, p. 56, and No. 
January 26, p. 82. | 

2 and N 

| 


a 


Oil-engined rail traction in 1939. No. 
(6700 words & fig.) 


1940 
Engineer, No. 4384, January 19, p. 70. 
GUY (H. L.). — Some researches on steam tu 
nozzle efficiency. No. 1. (2900 words & fig.) 


: 

1940 621 331 4 
Engineer, No. 4386, February 2, p. 102. 

Remote supervisory control on the Wirral Rail 

No. 1. (4000 words & fig.) (To be continued. ) 


621) 


2 
| 
1940 625 143 ¢ 


Engineer, No, 4386, February 2, p. 120. | 
American studies of steel rails. (1500 words.) 


| 
1940 621 132.8 | 
Engineer, No. 4387, February 9, p. 127. 
COBLE (Howard). — Large American Mallet 


motives. No. I. (2500 words, 2 tables & fig.) 


Engineering. (London.) 
1940 624 .7 (. 


| 
| 
| 
Engineering, No. 3862, January 19, p- 93. | 


The Storstrém and Masnedsund bridges, Denn 
(4000 words & fig.) | 
1940 624 1 & 72 


Engineering, No. 3862, January 19, p. 57. 
COOLING (L. F.) and GOLDER (H. Q.). — Port 


apparatus for compression tests on clay soils. (: 
words. ) 


1940 621 .335 ( 


Nngineering, No, 3863, January 26, p. 85. 


590-H.P. electric battery shunting locomotive, (: 
words & fig.) 
1940 621 


Engineering, No, 3863, January 26, p. 102. 
Estimating boiler thermal efficiency. (3000 w 
& fig.) 


1940 621 .335 (4 
Engineering, No. 3864, February - 105. 

12 060-H.P, electric locomotive for the St. 
Railway, Switzerland. (3.000 words & fig.) 


9 


ms 


i ott 


alte 


) 621 .431.72 (.82) 
sering, No. 3864, February 2, p. 111. 

Z Yailcars on the Argentine State Railways. 
words & fig.) 


) 621 .89 

sering, No. 3865, February 9, p. 181. 

NEBON | (D.),. The influence of various lubri- 

on the seizure characteristics of hard steel and 
(4500 words & fig.) 


ingineering News-Record. (New York.) 

625 .13 (.73) 
-ering News-Record, January 4, p. 44. 
cking an old bridge (Morrison Street, Portland) 
reated timber. (1200 words & fig.) 


) 625 .7 (.73) 
leering News-Record, Vol. 124, No. 3, January 18. 
ual highway number. — A series of 9 articles on 


ly construction, bridges, ete., featuring roads for 
al defence, and including review of a quarter 
y of progress, 

York : 330, West 42nd street. (Price : 25 ¢.) 


he Journal and Proceedings, Institution 
of Mechanical Engineers. (London.) 


) 621 .431.72 (.4 + 7) 
ul, Inst. of Mech. Engineers, January, p. 11. 
WELL (F. T.). — Developments in the applica- 


the internal combustion engine to railway trac- 
n Europe and North America. (9500 words, 
s & fig.) 


) 62 (01 & 669 1 
lings, Inst. of Mech. Engineers, January, p. 193. 
RISON (J. L. M.). — The yield of mild steel 
articular reference to the effect of size of spe- 
(20 000 words, 16 tables & fig.) 


} 62 (01, 621 & 669 
lings, Inst. of Mech. Engineers, January, p. 261. 
DGER (A. H.). — The examination and tests 
led parts for steam power plant. (20 000 words, 
es & fig.) 


62 (01 & 621 .135.2 
lings, Inst. of Mech. Engineers, January, p. 289. 
7BERRY (C, W.). — An investigation into the 
nee and causes of locomotive tyre failures. 
words, 3 tables & fig.) 


al of the Institution of Civil] Engineers. 
(London.) 

624 & 69 

1, Inst. of Civil Engineers, February, p. 273. 

SON (William Storey). — Advances in construc- 

ethods and equipment (Chelsea Bridge, Wands- 

Bridge, the Baghdad bridges, etc.). (7500 words 


) 
iotive, Railway Carriage & Wagon Review. 
(London.) 
621 132.3 (.931) & 621 .132.5 (.931) 
Mave, RR, GC. & W. R:; February, p. 28. 
d traffic locomotives, New Zealand Railways.. 
words & fig.) 


1940 621 .338 (.42) 
Locomotive, R. C. & W. R., February, p. 34. 

L. M. 8. R. new stock for the Liverpool and South- 
port electrified lines. (900 words & fig.) 


1940 621 133.7 & 621 .138 


Locomotive, R. C. & W. R., February, p. 40. 
PHILLIPPSON (KH, A.). — The steam locomotive in 


traffic. — V. Water supplies and treatment. Boiler 
washing. (To be continued.) (1800 words & fig.) 


1940 621 13 (0, 625 .1 & 656 .22 
Locomotive, R. C. & W. R., February, p. 40. 

Some aspects of railway progress as they affect 
the locomotive department (continued from page 24, 
and to be continued). (2600 words & fig.) 


Mechanical Engineering. (New York.) 
1940 625 .2 (0 


Mechanical Engineering, No. 1, January, p. 18. 


ELLIS (D. S.). — Railway-car engineering. (2 400 
words. ) 
Modern Transport. (London.) 
1940 656 1 & 656 .261 


Modern Transport, No. 1088, January 20, p. 4 and 
No. 1090, February 3, p. 9. 

Equipment for road-rail combined transport. No. 7 

and No. 8. Transferable motor vehicles. Replacement 


of U. S. A. electric trains. (8500 words & fig.) (To 
be continued.) 
1940 621 133.3 


Modern Transport, No. 1089, January 27, p. 3. 
Value of locomotive superheating. (1500 words & 
fig.) 


1940 656 .235 (.42) 
Modern Transport, No. 1089, January 27, p. 7. 
Traders and agreed charges. (1800 words.) 


1940 621 .338 (.42) 
Modern Transport, No. 1080, February 3, p. 3. 

New rolling stock for L. M. S. electrified services. 
(2300 words & fig.) 

1940 621 .431.72 (.54) 
Modern Transport, No. 1091, February 10, p. 3. 

Diesel mechanical (Drewry) railcars for H. E. H. the 
Nizam’s State Railway (single or multiple-unit oper- 
ation. (2600 words & fig.) 


1940 621 .481.72 (.42) 
Modern Transport, No. 1091, February 10, p. 10. 

Great Western Railway diesel railcars. New con- 
struction and overhauls. Employment of A. E. C. units. 
(2000 words & fig.) 


The Oil Engine. (London.) 


1940 621 .431.72 (.54) 
Oil Engine, February, p. 296. 
New rolling stock for India. — Four 178 b.h.p. 84 


seater solo or multiple railcars with bogie-mounted 
power plant (Nizam’s State Rys.). (900 words & fig.) 


— 3 


Proceedings, American Society of Civil 


Engineers. (New York.) 
1940 62 (01, 624 & 69 
Proceedings American Society of Civil Engineers, No. 1, 
January, p. 31. 


MOISSEFF (Leon S$.) & LIENHARD (Ered). —= 
Theory of elasticity applied to structural design. 


(6 000 words, tables & fig.) 


Railway Age. (New York.) 
1939 621 .335 (.73) & 621 .431.72 (.73) 
Railway Age, No, 27, December 30, p. 992. 
Baldwin builds 1,000 and 660-H.P. diesel-electric 
switchers. (2400 words & fig.) 


1939 656 .254 (.73) & 656 .256.3 (.73) 
Railway Age, No. 27, December 30, p. 996. 

Centralized traffic control solves problem on the 
Norfolk & Western, (2000 words & fig.) 


1939 656 .231. (.73) 
Railway Age, No. 27, December 30, p. 999. 

EASTMAN (J. B.). — The adjustment of rates bet- 
ween competing forms of transport. (3500 words & fig.) 


1939 UA a) (C08) 
Railway Age. No. 27, December 30, p. 1002. 

What water treatment has done for 
Central. (3 600 words & fig.) 


1940 625 .26 (.73) & 725 .33 (.73) 
Railway Age, No. 2, January 13, p. 122. 

Chicago & Eastern Illinois builds modern coach shops. 
(2.900 words ii fig.) 


1940 385 (03 (.73) 
Railway Age, No. 2, January 13, p. 126. 

Annual Report of the Interstate Commerce Commis- 
sion (neither current traffic level nor pending legisla- 
tion will solve transport problems; reiterate call for 
action to eliminate waste; bearing of war on U. S. 
transportation). (2700 words.) 


1940 
Railway Age, No. 2, January 18, p. 135. 
Denver & Rio Grande Western automobile-box cars 
designed for dual service (automobiles or grain, etc.). 
(1600 words & fig.) 


1940 621 133.7 (.73) & 725 .38 (.73) 
Railway Age, No. 3, January 20, p. 160. 

Water Service Men fight drought on many fronts. 
Emergency measures. (3000 words & fig.) 


1940 621 118 (.73) & 656 .284 (.73) 
Railway Age, No. 3, January 20, p. 163. 

Annual report of Locomotive Inspection Bureau. 
Number of locomotives found defective decreased in 
1939. (2000 words, 3 tables & fig.) 


1940 621 335 (.725) & 621 .431.72 (.725) 


Railway Age, No. 3, January 20, p. 169. 


the Illinois 


625 .243 


PERKINSON (T. F.). — New Lines in Mexico use 
diesel-electric locomotives. (700 words & fig.) 
1940 625 111 (.73) 


Railway Age, No. 4, January 27, p. 202. 
Rock Tsland completes its « Samson of the Cimarron » 


(8-mile cut-off involving three-tier fills and a 1 | 
river bridge). (5 000 words & fig.) | 


1940 385 | 
Railway Age, No. 4, January 27, p. 208. | 
GURLEY (F. G.). — New technologies in tran 


(how railroads have utilized the chemist, metallu 
inventor and engineer in providing improved equip: 
and service. (5 200 words.) 


1940 
Railway Age, No. 4, January 27, p. 212. 
Electricity in railroad service (Short abstract 
papers dealing with railroad subjects, presented | 
1940 Winter Convention of the American Instituti 
Electrical Engineers. (3500 words.) 


1940 


oe 


| 
| 
629 .113 (.71 + .73) & 656) 
j (71 -F 
Railway Age, No, 4, January 27, p. 215. | 
14.000 trucks worked by the railway-owned com 
in U. S. A. and Canada. Description. Operation 
maintenance. (4500 words & fig.) 


Railway Engineering and Maintenance. 
(Chicago.) 

1940 313: 625 .144.4 
Ry. Engineering and Maintenance, January, p. 19 
Railways spent $ 6000000 for work equipm 
1939. (2400 words, tables & fig.) 


1940 624 (.73) & 725 3 ( 
Ry. Engineering and Maintenace, January, p. 25. 
HAWK (A. T.). — Meeting to day’s require 
in railway structures. (Report presented at the 
Convention of the American Bridge and Building £ 
ciation.) (2800 words & fig.) 


1940 656 .281 ( 
Ry. Engineering and Maintenance, January. p 28, 
Streamliner (City of San Francisco) derailment 
result of sabotage. (2300 words & fig.) | 


Railway Gazette. (London.) | 
1940 623 (.42) & 625 .28 ( 


Railway Gazette, No. 3, January 19, p. 83. | 


British rolling stock for service overseas. Detail 
the 240 locomotives and 10000 covered wagons ord 
by the Ministry of Supply for use with the Br 
expeditionary force. (1100 words & fig.) 


1940 625 .173 (.42) & 665 .882 ( 


Railway Gazette, No. 3, January 19, p. 88. 


Welding trackwork by the oxy-acetylene pro 
L. M. 8. R. (2400 words & fig.) 


1940 621 .138.5 (.42) & 621 9 ( 
Railway Gazette, No. 3, January 19, p. 92. 

New machine tools at Doncaster Works. (1 250 w 
& fig.) 


1940 385 (06 ( 
Railway Gazette, No. 4, January 26, p. 113. 


The Railway Companies’ Association. An accoun 


» organisation of British railways. (2700 words. ) 


PG ree 


385 (093 (.493) 


Gazette, No. 4, January 26, p. 115, and No. 5, 
nary 2, p. 145. 

iR (L.). — The Nord-Belge system. (4000 
fig.) 


625 .245 (.43) 
Gazette, No. 4, January 26, p. 118. 
‘ ballast wagons. (800 words & fig.) 


623 & 656 
Nov 4; January 26; p: 126, INO: ~5; 
158, and No. 6, February 9. 
22, 23 


ee zette, 
nary 2, p. 


ort services and the war — 
vords.) 


and 24, 


624 1 (.42), 625 13 (.42) & 66 (.42) 
Gazette, No. 5, February 2, p. 147. 

ING (H. J. B.) and GLOSSOP (R.). — Che- 
isolidation of ground in railway work. (2 400 
fig.) 


621 .95 (.42) 
‘Gazette, No. 5, February 2, p. 152. 
locomotive boiler-shell drilling machine. 
| fig.) 


(750 


623 (.42) & 656 .2 (.42) 
Gazette, No. 5, February 2, p. 154. 
railways and the war — 5, (Figures.) 


656 .257 (.42) 
anette, No. 6, February 9, p. 177. 


for electric lever interlocking (standard table 
nded by Committee of Institution of Railway 
mgineers). (1400 words & fig.) 


629 113.4 (.42) & 662 (.42) 
Gazette, No. 6, February 9, p. 182. 


(Brian). — Producer gas for commercial ve- 
mntinued from January, 12, issue). (4500 words 


621 .431.72 (.73) & 656 .261 (.73) 
Gazette, No. 6, February 9, p. 187. 
ail vehicles in the U. S. A. (Railcar design 
Canada given a wider application — _ loco- 
inits developed for branch-line and yard ser- 
0 words & fig.) 
385 .15 (.42) & 623 (.42) 
Gazette, No. 6, February 9, p 198. 
iment control of railways. Outline of ‘financial 


1ents between the Minister of Transport, the 
lcamated Companies and the L. P. T. B. (1500 


621 .338 (.42) 
Railway Traction, p. 10, supplt. to the Railway 
tte, February 2. 
tains for the Liverpool-Southport line. 
fig.) 


(5 100 | 


— 


1940 385 .114 (.73) & 621 .431 .72 (.73) 
Diesel Railway Traction, p. 2, supplt. to the Raimway 
Gazette, January 19. 
Long-distance Diesel working in the U. 8. A. 
words & fig.) 


1940 
Diesel Railway Traction, p. 
Gazette, January 19. 
Railcars in the Baltic States. 


1940 
Diesel Railway Traction, p. 
Gazette, January 19. 


(2 700 
621 .431.72 (.47 + .48) 
5, supplt. to the Railway 
(2200 words & fig.) 


621 .431.72 (.72) 
8, supplt. to the Railway 


PERKINSON (T. F.). — New railways in Mexico 
inaugurate Diesel operation. (1750 words & fig.) 
1940 621 .431.72 & 656 .221 


Diesel Railway Traction, p. 10, suppit. to the Railway 
Gazette, January 19. 
KOFFMANN (J. b.). — Railcar resistance and per- 
formance curves. (2000 words & fig.) 


Railway Magazine. (London.) 
656 .222.1 (093 (.42) 


512, February, p. 65. 


1940 
Railway Magazine, No. 
TURNER (J. T. H.) and GREHAN (M.). 
G. W. R. record run of 1848. (3000 words & fig.) 


1940 656 .222.1 (.73) 
Railway Magazine, No. 512, February, p. 69. 

American express trains in the summer of 1939. 
words.) 


1940 656 .252 (.42) 
Railway Magazine, No. 512, February, p. 93. 

Engine headcodes. Familiar features of operation — 
XV. (3200 words & fig.) 


The 


(4 000 


Railway Mechanical Engineer. 
1940 621 .132.8 (.73) 


Railway Mechanical Hngineer, January, p. l. 

12 coal-burning 2-8-8-4 locomotives for heavy pas- 
senger and freight service, Southern Pacific. (5 600 
words & fig.) 


1940 625 .232 (.73) 
Railway Mechanical Engineer, January, p. 8. 

High-tensile steels used in construction of Delaware 
& Hudson 76-passenger light-weight coaches. (4500 
words & fig.) 


1940 656 .281 (.73) 
Railway Mechanical Engineer, January, p. 13. 

Bureau of Safety reports on « City of San Fran- 
cisco » derailment. (3 500 words.) 


1940 62 (01 & 669 1 
Railway Mechanical Engineer, January, p. 15, 

PRIEST (H. M.). — Designing for high tensile steels. 
— IV. Charts and formulas for the solution of pro- 
blems involving a combination of stresses and working 
formulas based on the specifications for post office 
cars. (Parts I and II appeared in the May and June, 
1936, issues; Part III in the December, 1939, number.) 
(3500 words & fig.) 


(New York.) 


Railway Signaling. (Chicago. ) 
1940 313: 656 .25 (.71 + .73) 
Railway Signaling, January, p. 21. 
Signaling construction increases in 1939. 
tables & fig.) 


(2 300 words, 


1940 
Railway Signaling, January, p. 27. 
Signaling inspections and reports on the Wabash. 
(7200 words & fig.) 


656 .25 (0 (.73) 


1940 
Railway Signaling, 
Pennsylvania signaling 
words.) 


656 .25 (0 (.73) 
January, p. 35, 
testing 


procedure. (5 000 


{n Spanish. 


(Madrid.) 
625 13 (.460) 


Ferrocarriles y Tranvias. 
1940 
Ferrocarriles y Tranvias, n° 65, enero, p. 5. 
SUAREZ BLANCO (R.). — Reconstruccién del via- 
ducto de Ormiiztegui. (7 000 palabras & fig.) 


1940 
Ferrocarriles y Tranvias, n° 65, 
de GOICOECHEA (A.). 
ferrocarriles de via de un metro. (2500 palabras & fig.) 


625 .2 


enero, p. 17. 


Revista del Colegio de Ingenieros de Venezuela. 


(Caracas-Venezuela.) 
1939 624 .2 


Revista del Colegio de Ingenieros de Venezuela, n° 132, 
julio, agosto, septiembre, p. 452, 
HERRERA (R. F.). — Abacos para el calculo de 
vigas doble T de acero, de perfil normal, apoyadas en 
ambos extremos. (500 palabras & fig.) 


In {talian. 


Annali dei Javori pubblici. (Roma.) 
656 .211 (.45) 
n° 10, ottobre, p. 1059. 
Opere di viabilit&é ordinaria alla stazione di Treviso. 
(850 parole & fig.) 


1939 


Amnali dei lavori pubblici, 


1939 
Annali dei lavori pubblici, n° 11, novembre, p. 1141, 

GRIOLI (Dr. G.). — Sollecitazioni di una struttura 
elicoidale incastrata agli estremi. (2000 parole & fig.) 


624 .2 


1939 624 1 (.45) 
Annali dei lavori pubblici, n° 12, dicembre, p. 1252. 


Cassoni per fondazioni pneumatiche del nuovo ponte 
San Paulo in Roma. (1000 parole & fig.) 


L’Ingegnere. (Roma.) 
1940 62. (01 
L’Ingegnere, gennaio, p. 30. 
COLONNETTI (G.). — Cemento armato con 
Isteg. 


(500 parole & fig.) | 
ee i 
] 


Rivista tecnica delle ferrovie italiane. (Ri 
1940 625 .13 
Rivista tecnica delle ferrovie italiane, 15 gennai 
DRAGONE (S.). — La demolizione e la ricost 


del cavalcavia di S. Salvario in stazione di Torino, 
Nuova. (2800 parole & fig.) 


| 
| 
1940 
Rivista tecnica delle ferrovie italiane, 15 gonna 

PERFETTI (A.). — L’economia del ferro nelle} 
ture in cemento armato. (1700 parole.) | 


1940 62) 
Rivista teenica delle ferrovie italiane, 15 gennaio,, 
TONNI (G.). Controllo della tesatura della 
di contatto delle linee ferroviarie esercitate a eq 
continua. (4500 parole & fig.) 


in Dutch. 


| 
| 
De Ingenieur. (Den Haag.) | 
1940 a 


De Ingenieur, Nr. 2, Februari, p. Bt. 5. | 

EMMEN (J.). — Het berekenen van boogbr 
met verstijvingsligger en de Rijksbruggenbouw. 
woorden & fig.) 


1940 «6 
De Ingenieur, Nr. 7, 16 Februari, p. E. 23, 

DELLAERT (C.). — De metadyne (metadyn 
(2500 woorden & fig.) 


Spoor- en Tramwegen. (Utrecht.) 
1940 385 .572 { 


Spoor- en Tramwegen, Nr. 3, 3 Februari, p. 43. 

HALBERSTADT (H. A. C.). — Twee ma 
« School voor klerken bij den dienst van het v 
der N. S. ». (3500 woorden.) 


1940 62 
Spoor- en Tramwegen, Nr. 4, 17 Februari, p. 66 

VANDERPUTTE (H.). — Het remmen der reij 
treinen. (2400 woorden & fig.) 


1940 625 111 (.438) & 625 162 
Spoor- en Tramwegen, Nr, 4, 17 Februari, p. 74. 
OVERMANN (J.). — Nieuwe Duitsche wet 
kruisingen tusschen spoorlijnen en _ verkeers\ 

(2400 woorden.) 


M. Weissenbruch Co., Ltd., Printer of the King, 49, rue du Poingon, Bruxelles. 


MONTHLY BIBLIOGRAPHY OF RAILWAYS ®, 


PUBLISHED UNDER THE SUPERVISION OF 


721. (02 
Y (H.), ingénieur E. C. P. 

ulaire du batiment et des travaux publics. 

et Liége, Librairie polytechnique Ch. Béranger. 
met de poche (9 x 14 cm.) de 241 pages avec 
enix) 25 fr? francais.) 


621. (02 
INE (Robert). 
ulaire de construction mécanique. 
, Librairie polytechnique Ch. Béranger, 15, rue 
nt-Péres. Un vol. (9 x 14 cm.) de 290 pages. 
25 fr. francais.) 
62. (02 

da Béranger 1940. 
et Liége, Librairie Polytechnique Béranger. 
me (9 x 14 cm.) de 280 pages. (Prix 22 fr. 
3.) 

656 (.493) 
ENS (H.). 
Administrations des transports et les transpor- 
ar rail et par route. 
elles, Imprimerie de l’Office des Chéques pos- 
7, rue de Louvain. 1 volume (14.5 ~% 20.5 em.) 
pages. 


in German. 


621. (02 
ER (Dr.-Ing. W.). 
ers Hilfstabellen fiir technische Berechnungen 
mstruktionen, Eine Auswahl Regeln und Normen 
nutzung im gewerblichen Unterricht sowie zum 
en Gebratuch im Konstruktionsbiiro. (Haeders 
icher fiir Maschinenbau). Unter Mitwirkung be- 
r Fachleute. 
n W. 62, 1939, Verlag Carl Schmidt & Co., XIII, 
iten. (Preis : Kartoniert 2 R. M.) 


P. GHILAIN, 
eneral Secretary of the Permanent Commission of the International Railway Congress Association. 
(MAY 1940) 
3. 385. (02 | 
I. — BOOKS. 
In French. re 1940 625 .143. (06 


IV. Internationale Schienentagung in Diisseldorf 1938. 
Diisseldorf, Verlag Stahleisen; 1 Band, DIN A 4, 
255 Seiten mit 484 Abb. (Preis : Kartoniert 20 R. M.) 


In English. 


1939 62 (01, 669 & 691 
BURNS (R. M.) and SCHUH (A. E.). 

Protective coatings for metals (American Chemical 
Society Monograph Series, No. 79). — A vol., 8vo, of 
407 pages. 

New York, Reinhold Publishing Corporation; London, 
Chapman and Hall Ltd. (Price: 32 sh. 6 d.) 


1940 
HUDSON (Dr. J. C.). 


The Corrosion of Iron and Steel. A general account 
of the work of the Corrosion Committee of the Iron 
and Steel Institute and the British Jron and Steel 
Federation. 

London, Chapman & Hall, Ltd. (Price : 


62 (01 & 669 .1 


18 sh. net.) 


1940 
MATHERS (C. H.). 

The Vacuum Brake, its Theory, History and Prac- 
tice as used on the Great Western Railway. A vol. 
(6 1/2 & 4 1/2 inches) of 78 pages, illustrated. Limp, 
cloth cover. 

Shrewsbury, Wilding & Son Ltd., 33, Castle street. 
(Price ll chy Gerda net.) 


625 .254 


1940 621 .116 (06 (.73) 

Proceedings of 1939 Annual Meeting of the Master 
Boiler Makers’ Association. 

Albert F. Stiglmeier, Secretary, 29, Parkwood Street, 
Albany, N. Y. — 263 pages. (Price: $3.) 


6. 385. (05 ] 


I]. — PERIODICALS. 


in French. 


nnales des Ponts et Chaussées (Paris). 
| 656 (.64) 
1s des Ponts et Chaussées, septembre, p. 217. 


MANDIN (A.). 
se au Maroe. (6000 mots.) 


La coordination du rail et de 


Bulletin des transports internationaux 
par chemins de fer. (Berne.) 
1940 385 .63 
Bull. des transp. intern. par ch. de fer, février, p. 53. 


WEBER (K. E.). — Les défectuosités du chargement 
effectué par Vexpéditeur, en tant que circonstances 
excluant la responsabilité du ch. de fer. (4000 mots.) 


ee EEE SSESr ae 


fhe numbers placed over the title of each book are those of of the decimal classification proposed by, the Railway Congress 


nily with the Office Bibliographique International, of Brussels. 


(See « Bibliographical Decimal Classification as applied to 


uy Science », by L. WeIsseNBRUCH, in the number for November 1897, of the Bulletin of the International Railway Congress, 


9). 


AG = | 


1940 313 .385 (.497.1) 
Bull, des transp. intern. par ch. de fer, février, p. 82. 

Les chemins de fer du Royaume yougoslave pendant 
Vexercice 1938. (1 200 mots.) 


Bulletin technique de la Suisse romande. 
(Lausanne. ) 
1940 385 
Bull. techn. de la Suisse romande, n° 5, 9 mars, p. 49. 


Questions d’actualité ferroviaire: a vitesse des 
trains, par A. MARGUERAT, (3000 mots & fig.) — 
La voie, par M. JATON. (3000 mots & fig.) (A suivre.) 


Génie civil. (Paris.) 
1940 621 .392 (.493) & 624 .62 (.493) 
Génie Civil, n° 3002, 24 février, p. 140. 
Les ponts métalliques du Canal Albert, de Liége a 
Anvers. (1300 mots & fig.) 


1940 
Génie Civil, n° 3005, 16 mars, p. 188. 
Sous-station mobile de traction pour la partie élec- 
trifiée des Chemins de fer francais. (800 mots & fig.) 


621 .331 (.44) 


La Technique moderne. (Paris.) 
1940 656 .254 
La Technique Moderne, 1°" et 15 février, p. 42. 
Les appareils radio-électriques de liaison et de sécu- 
rité. (2 700 mots & fig.) 


1940 621 132.5 (.44) 
La Technique Moderne, 1* et 15 février, p. 47. 

Locomotive « Santa-Fé » de la Région Est de la 
S. N. C. F. (400 mots & fig.) 


1940 
La Technique Moderne, 1°7 et 15 mars, p. 65. 
BRILLIE (H.). — L’onectuosité des lubrifiants et le 
fonctionnement des machines. (5000 mots & fig.) (A 
suivre.) 


621 .89 


1940 656 .136 (.44) 
La Technique Moderne, 1°" et 15 mars, p. 71. 

PINGET (R.). — Le trolleybus en France. Dévelop- 
pement récent et technique actuelle. (4000 mots & fig.) 


L’Ossature métallique. (Bruxelles.) 


1940 624 .51 (.71) 
L’Ossature métallique, mars, p. 101. 

Le pont suspendu de Lions’ Gate & Vancouver (Co- 
lombie britannique). (1300 mots & fig.) 


1940 621 .338 (.493) & 625 .215 (.493) 
L’Ossature métallique, mars, p. 114, 

FORTUN (J.), — Bogies 4 suspension indépendante 
des voitures électriques de la ligne Bruxelles-Anvers. 
(1100 mots & fig.) 


1940 624 
L’Ossature métallique, mars, p. 125. 
CAMPUS (F.). — Nouveaux essais sur modéles de 


neuds rigides, (4500 mots & fig.) 


Revue Générale des Transports. (Paris. 
1940 621 3 


Revue générale des transports, n° 76, 15 janvier 

RAWORTH (A.). — Méthodes modernes a’ él, 
cation des voies ferrées. Les développemen} 
Southern Railway. (1050 mots & tableau.) 


1940 
Revue générale des transports, n° 77, 15 février,, 
MERCEY (J.). — La voie ferrée Indochine-Tha} 
(1 200 mots & fig.) | 


1940 625 .232 | 
Revue générale des transports, n° 77, 15 février, | 

Le probléme du transport des blessés militail 
civils. L’effort des Compagnies anglaises de chem) 
fer. (1 350 mots.) 


385 4 ( 


1940 
Revue générale des transports, n° 78, 15 mars, p.) 
HARCAVI (G.). — Le probléme de la coordiz 


des compétences des services actifs du mouveme 
la traction et de la voie. Leur collaboration ratio) 
sur le Réseau de la Société Nationale des Chem# 
fer belges. (2100 mots & fig.) ) 

—— - 


: 


Revue universelle des Mines. (Liége.) | 


1940 621 
Revue universelle des mines, n° 3, mars, p. 83. | 
COUVREUR (S.). — Apercu sur les procédés ¢ 


ration et de déminéralisation des eaux. (2700 mo 


Traction nouvelle. (Paris.) 
1939 385. (091 | 


Traction nouvelle, septembre-octobre--novembre-dé 


bre, p. 162. 

LAVIGNON (L.). — Traction nouvelle sur les 
mins de fer Algériens, (2000 mots, 1 carte & fig.) 
1939 385 
Traction nouvelle, septembre-octobre-novembre-di 

bre, p. 168. 


DUGAS (R.). — Programme quinquennal de la 
C. F. (2200 mots). 


1939 
Traction nouvelle, 
bre, p. 178. 
Le développement des services d’autorails en A 
que du Sud. (3500 mots, 1 carte & fig.) 


621 .431.72 


septembre-octobre-novembre-di 


1939 621 

Traction nouvelle, septembre-octobre-novembre-d 
bre, p. 184. 

GARNIER. — Les sous-stations sur wagons 


divers pays. (2000 mots & fig.) 


In German, 


Der Bahn-Ingenieur. (Berlin). 


1940 621 .335 (.43) & 621 337 
Der Bahn-Ingenieur, Nr. 7, 18. Februar, S. 77. 

KASTNER (N.). — Studie iiber eine automa 
Fahrtwendereinstellung bei Lok E 88. (2000 V 
& Abb.) 


656 .21 (.43) 
n-Ingenieur, Nr. 8, 25. Februar, S. 85. 
STELLER. — Betriebsorganisation unter beson- 
erticksichtigung der Betriebsaufgaben der Be- 
atsvorstiinde. (8 500 Wéorter.) 


625 .175 (.43) 
m-Ingenieur, Nr. 9, 3. Miirz, S. 97. 
SBAUER (K.) und MARTIN. — 
‘(4.000 Worter & Abb.) 


Kleinkraft- 


621 138 
Hm-Ingenieur, Nr.-9, 3. Marz, 8. 103. 
TENSTEIN (F.). — Ein neues Verfahren zur 
ing von Rohren. (1500 Worter & Abb.) 


621 .131.2 
thn-Ingenieur, Nr. 9, 3. Miirz, S. 105. 
(A.). — Priifmesseinrichtungen fiir den Loko- 


und den Achsabstand der Lokomotiv- 
ze. (950 \Worter & Abb.) 


621 138 & 725 .33 
hn-Ingenieur, Nr. 10, 10, Miirz, S. 109. 
DERSTRASSER. Maschinelle Anlagen des 
ahnbetriebs einschliesslich der Wasserversorgung. 
Waorter. ) 


Elektrische Bahnen. (Berlin.) 


621 .33 (.3) 
ische Bahnen, Heft 1, Januar, S, 1. 
SCHLAGER (H.). — Der Stand der elektrischen 
derung in den ausserdeutschen Liindern, (4 000 
* Abb. & Tafeln.) 


621 335 (.485) & 656 .222.1 (.485) 
sche Bahnen, Heft 1, Januar, S. 8. 
ER (H. Dir.) und OTTOSSEN (J. Obering.). — 
ihmen fiir erhdhte Zuggeschwindigkeit und die 
lektrische Schnellzuglokomotive bei der Schwe- 
1 Staatsbahn. (4000 Worter, Diagr. & Abb.) 
folet.) 


Glasers Annalen. (Berlin.) 


621 .13 (.73) & 625 .2 (.73) 
; Annalen, Heft 3, 1. Februar, 8. 21. 
INEKKE (Ff.). — Fortschritte im Lokomotiv- 
Tagenbau bei den Wisenbahnen der Vereinigten 
1 im Jahre 1937-88. (2500 Worter & Zahlentaf.) 


625 .245 
_ Annalen, Heft 3, 1, Februar, 8. 23. 
JSEN (O. Dipl.-Ing.). — Die Aufhangung von 
jibeln am Krantragbiigel im Hinblick auf rich- 
itladung. (2000 Worter & Abb.) 


656 .212.8 
Annalen, Heft 4, 15. Februar, S. 27. 
MELZER (K.). — Zur Entwicklung der Briicken- 
(4 200 Worter & Abb.) 


2 ih te 


Die Lokomotive. (Bielefeld-Berlin.) 


1940 621 .132.8 
Die Lokomotive, Nr. 3, Miirz, S. 34. 

Dampflokomotiven mit Einzelachsantrieb (450 Wior- 
ter & Abb.) 


1940 621 .131 (.43) & 621 .132.8 (.43) 
Die Lokomotive, Nr. 3, Miirz, S.-35. 

BEIL (W. Obering..). — Die Entwicklung der Strom- 
linien-Lokomotiven der Deutschen Reichsbahn. (3350 
Worter & Abb.) 


1940 
Die Lokomotive, Nr. 3, Miirz, S. 40. 
Die schnellsten Ziige der Reichsbahn. (750 Wéorter & 
Zahlentafeln. ) 


656 .222.1 (.43) 


Organ fiir die Fortschritte des Eisenbahnwesens. 
(Berlin.) 

1940 621 .135.4 (.43) 

Organ fiir die Fortschritte des Eisenbahnwesens, Heft 4, 
15 Februar, 8. 67. 

SCHRAMM (G.). — Zulassige Fahrgeschwindigkeiten 
in Gleisbogen mit Riicksicht auf die Uberhéhunes- und 
Kviimmungsverhiltnisse. (7500 Worter & Abb.) 


1940 625 141 (.43) & 625 .142 (.43) 
Organ fiir die Fortschritte des Kisenbahnwesens, Heft 5, 
I Marz iS. 79, u, Hett 6, lb) Marz, (Sy 93! 
VOGEL (Dr.-Ing. R.). — Verdnderung der Bettung 
unter Stahl- und Holzschwellen. (11 000 Worter, Abb, 
& Zahlentafeln.) 


1940 621 .39 (.47) & 625 143 (.47) 
Organ fiir die Fortschritte des Eisenbahnwesens, Heft 5, 
Ine Miairzenis. 9.1. 
SALLER (Dr.). — Hartung von Schienenenden in 
UdSSR. (500 Worter.) 


Verkehrs technische Woche. (Berlin.) 
1940 656 .212.5 (.43) 
Verkerhrstechnische Woche, Heft 9/10, 28. Februar/6. 
Mirz, S. 63. 
KLINKMULLER (Dr.-Ing, J.). — Rangierzettelbe- 
forderungsanlage. (3 300 Worter & Abb.) 


Zeitschrift des Vereines deutscher Ingenieure 
(Berlin.) 
621 .392 & 665 .882 


deutscher Ingenieure, Nr. 8, 
10, 9. Mirz, S. 173. 


1940 
Zeitschrift des Vereins 
24. Februar, S. 132, & Nr. 


CORNELIUS (H.). — Schweissen von korrosions- 
und hitzebestiindigen Stiihlen. Austenitische Stiihle. 
(4500 Worter & Zahlentafeln.) 

1940 621 .436 


Zeitschrift des Vereins deutscher Ingenieure, Nr. 8, 
24, Februar, S. 136. 
Spiilvorgang bei Zweitaktmotoren. (1500 Worter & 
Abb.) 


1940 621 .432 
Zeitschrift des Vereins deutscher Ingenieure, Nr. 8, 

24, Februar, S. 137. 

Untersuchungen an Kolbenringen raschlaufender Ver- 
brennungsmotoren. (700 Worter.) 


POO. 


Zeitschrift fiir das gesamte Eisenbahn- 
Sicherungs- und Fernmeldewesen. (Berlin.) 
1940 656 .256 (.436) 
Zeitschrift fiir das gesamte Kisenbahn-Sicherunes- und 
Fernmeldewesen, Nr. 4, 10. Miirz, S. 29. 
BIESOK (W. Dipl.-Ing.). — Die Sicherungs- und 
Streckenblockanlagen dsterreichischer Bauart (Fortset- 
Zung.) (2500 Worter & Abb.) (Forts. folgt.) 


Zeitung des Vereins mitteleuropdischer 
Eisenbahnyerwaltungen. (Berlin.) 


1940 385 (.4) 
Zeitung des Vereins mitteleuropiiischer Kisenbahnver- 
waltungen, Nr. 8, 22. Februar, S. 91, Nr. 9, 29 Fe- 
bruar, S. 103, Nr. 10, 7 Miirz, S. Mi), dpe, IN, 
14. Miirz, S. 129. 
Rtickblick auf das Jahr 1939, (31 750 Worter). (Fort- 
setzung folgt.) 


in English. 


Bulletin, American Railway Engineering 
Association. (Chicago .) 


625 .142.2 (.73) & 691 (.73) 


Engineering Assoc., No. 416, 


1940 
Bulletin, Amer, Railway 
February, p. 477. 
Report of Committee XVIT. — Wood preservation. — 
Progress reports on service test records tor treated ties. 
— Piling for marine construction. — Destruction by 
termites and prevention. — Present practice as to pre- 
kervatives used. (7000 words, tables & fig.) 


1940 625 .12 (.73) & 625 .141 (.73) 
Bulletin, Amer, Railway Engineering Assoc., No. 416, 
February, p. 519. 
Report of Committee I, — Roadway and ballast. 
Vitrified pipe culverts. — Settlement shrinkage, subsi- 


dence of roadway. — Slope protection. — Tunnel light- 
ing. — Fences. — Ballast section design. Use of 


asphalt in ballast. Ete. (16 000 words, tables & fig.) 


1940 625 .14 (.73) 
Bulletin, Amer. Railway Engineering Assoc., No. 416, 
February, p. 553. 
Report of Committee V, — Track, — Proposed revi- 
sion of Manual (string linine of curves, specifications 
for track tools, tie plates for R E rail sections, spirals 
for high speeds. — Plans for Switches, crossings, frogs, 
and Track construction in paved streets (Plans form 
Part Two of Bulletin No. 416). Corrosion of rails 
and fastenings in tunnels. — Tie plates for R E rail 
sections, Bolt tension for proper supporting of 


joints. — Prevention of damage due to brine drippings 
on track structures. Ete. (15 000 words, tables & fig.) 
1940 625 .143 


Bulletin, Amer, Railway 
February, p, 609. 


Report of Committee IV, — Rail. — Reports on mill 
practice and manufacture as they affect rail quality 
and failures. — Compilation of statisties of all rail 
failures and transverse fissure failures. — Joint bar 
failures. Ete. (9000 words, tables & fig.) 


Engineering Assoc., No. 416, 


1940 

Bulletin, Amer, Railway Engineering Assoc., 
February, p. 639. 

Report of Special Committee on Complete R, 
and Track Structure. — Traffic classification 0 
tracks. Complete roadway and track for variou; 
and traffic densities. (1500 words & tables.) 


Bulletin, Amer. Railway Engineering Assoc., N 
February, p. 647. 

Report of Committee IIT. Ties. — Compilat) 
ties subjected to trial in substitution of wood. 
wal averages and costs per mile. — Dimensions 
Splitting of ties. Ete. (3500 words & tables.) 


{ 
1940 yi 
| 


1940 


Engineer, February 16, p. 156. 


Engineer. (London.) | 
62 (01 & | 


The resistance of copper to soil corrosion. 
words, tables & fig.) 


1940 62: 
Engineer, February 23, p. 189. 


Spot welding of light alloys. (3700 words & i 


1940 621 .392 (.73) & 625 13. 
Engineer, February 23, p. 191. 
Arc-welded river tunnel for Chicago. 


(400 wo 
fig.) | 


(.44) & 621 133.3 


1940 621 .132.8 
Engineer, March 1, p. 199. 


French locomotive with Velox 


boiler (2900 wo 
fig.) | 


1940 62 (01 (.73) & 625 .212 
Engineer, March 1, p. 206. 
Tests of steel railway wheels. (400 words & fig. 


1940 621 132.3 
Engineer, March 8, p. 222; March 15, p. 246. 
ROWLINES (Eis Co) 


— Heavy passenger en 
South African Railways. 


(11 500 words & fig.) 


1940 
Engineer, March 8, p, 224. 


ANDREWS (W.). — Some observations on me 
arc fluxes. (4500 words & fig.) 


621 


1940 


62 

Engineer, March 8, pp. 249 and 261. 
YORATH LEWIS (W.) and ROBERTSON (Str 
— The Lewis boiler. Abstract and diset 


(I. M.. E.)) of a paper entitled: « The circulati 
water and steam in water-tube boilers and the rat 
simplification of boiler design. » (9500 words & f 


1940 62 (01 & 6 
Engineer, March 15, p. 2651. 

BALL (J. D. W.). — Net sectional area of te 
members, (1000 words, tables & fig.) 


Engineering. (London.) 

625 .23 (.42) 
ering, No, 3866, February 16, p. 165. 
NIER (W. A.). — Lightweight passenger rolling 
(11 000 words, 2 tables & fig.) 


385 .15 (.42) & 623 (.42) 
ering, No. 3867, February 23, p. 201. 
railway settlement (Government control). (1 000 


) 


] 016 

ering, No, 3868, March 1, p. 217. 

1DFORD (S. C.). — Efficiency in documentation, 
words. ) 

) 621 .338 (.42) 


999 


eeringe, No. 3868, March 1, p. 
- rolling stock for the Liverpool and Southport 
il. M.S. R. (2.500 words & fig.) 


Ingineering News-Record. (New York.) 


) 624 1 & 721 
eering News-Record, February 1, p. 62. 

VMARK (Prof. N. M.). — New data on struc- 
and foundations (Reducing settlement. — Wind 
g. — Continuous concrete slabs). (3 200 words & 
0 624 & 721 
eering News-Record, February 15, p. 73. 

WMAN (Waldo C.). — Bridges and buildings 
). (2000 words & fig.) 

0 656 (.73) 
eering News-Record, February 15, p. 76. 

iL (Charles S.). — 1939, record year for transport. 


1 words & fig.) 


Journal and Proceedings, Institution 

of Mechanical Engineers. (London.) 

0 621 18 & 621 31 
edings, Institution of Mechanical Hngineers, Fe- 
ruary, p. 30d. 

ARCE (Sir Leonard). — A review of forty years’ 
opment in Mechanical Engineering Plant for 
r Stations, (20000 words, 9 tables & fig.) 


Mechanical Engineering. (New York.) 


0 62 (01 & 694 
nical Engineering, March, p. 189. 
RNHARD (R. K.), PERRY (Thomas D.), and 


N (BE. G.). — Superpressed plywood bonded with 
osetting synthetic-resin adhesives. (3500 words, 


_& fig.) 


Modern Transport. (London.) 
) 385 .15 (.42) & 623 (.42) 
n Transport, February 17, p. 5. 
ernment control of the railways. Full text of 
ment on compensation terms. (1 200 words.) 


Oe 


1940 623 (.42) & 656 (.42) 
Modern Transport, February 17, p. 13. 

Transport in war time. Lord Stamp on railway diffi- 
culties. Htc, (1300 words & fig.) 


1940 656 .1 & 656 .261 
Modern Transport, February 24, p. 5. 
; Equipment for road-rail combined transport. No. 9. 
The Crescent Fives-Lille System (France). (800 words 
& fig.) 

1940 621 .335 (.494) 
Modern Transport, February 24, p. 7. 

The I.etschbere Ry. Development of locomotive 
power for over a quarter century. Sécheron 6 000-H.P. 
design. (2200 words & fig.) 


1940 621 132.7 (.73) & 621 .431.72 (.73) 
Modern Transport, March 2, p. 3. 

Shunting locomotives in the U. S. A. Examples of 
recent design (Baldwin). (1300 words & fig.) 


1940 621 335 & 621 .338 
Modern Transport, March 16, p. 3. 
ANDREWS (H. H.). — Equipment of electric motor 


coach trains. Review of recent developments. (To be 
continued.) (1800 words & fig.) 


Oil Engine. (London.) 

1940 621 .431.72 (.73) & 656 .222.1 (.73) 
Oil Engine, March, p. 346. 

MANN (Chas. F. A.). — Streamline train competi- 
tion in Florida (Seabord Air Line, and Atlantie Coast 
Lines and Florida East Coast Railway). (500 words & 
fig.) 


Railway Age. (New York.) 


1940 621 .132.8 (.73) 
Railway Age, February 3, p. 239. 

Southern Pacific oil-burning 4-8-8-2 cab-ahead loco- 
motives. (1 600 words & fig.) 


1940 625 .142.2 (.73) & 691 (.73) 
Railway Age, February 3, p. 241. 

Better timber for railroad uses (36th Annual Conven- 
tion of American Wood Preservers Association). (4 500 
words & fig.) 


1940 621 13 & 621 .431.72 
Railway Age, February 3, p. 249. 
How to increase terminal locomotive efficiency. 


Steam and diesel-electric power compared in yard oper- 
ating studies. (5500 words & fig.) 


1940 62 (01,, 625 143.2 & 625 .143.3 
Railway Age, February 10, p. 277. 

DRAKE (Harcourt C.). — Is the transverse fissure 
problem erowing? (Adapted from paper before the 


University of Michigan. Conference on New Tech- 
a r= erin es Be yp MR tle 
nologies in Transportation. (3 600 words & fig.) 


1940 625 .232 (.73) 


Railway Age, February 10, p. 284. 

Southern Pacifie installs new 14-car daylight trains. 
(3000 words & fig.) 

1940 385 .114 (.71) & 621 .13 (0 
Railway Age, February 17, p. 317. 

MACKEN (James R.). — Modern locomotives. — 
Their influence on railway operation. A study of the 
costs of locomotive operation on the Canadian Pacific 
and how such costs were affected by changing condi- 


tions. (2500 words & fig.) 
1940 625 .142.2 (.73) & 691 (.73) 


Railway Age, February 17, p. 320. 

HARRIS (C. W.). — Santa Fe secures large return 
from treated crossties. A study of tests involving 
455 miles of tracks and a quarter million ties. (4500 
words, tables & fig.) 

1940 656 .256.3 (.73) & 656 .258 (.73) 
Railway Age, February 17, p. 325. 

St. Louis signals municipal bridge, Automatic block 
and 2 interlockings provide for maximum track capa- 
city and routing of trains. (1200 words & fig.) 


625 23 (.73), 656 .222.1 (.73) 
& 656 .23 (.73) 


1940 


Railway Age, February 17, p. 330. 

KELLY (George A.). — Remaking transport package. 
Railroads awaken to tempo of American living and do 
remarkable job of merchandizing lightweight trains. 
(2200 words & fig.) 

621 .431.72 (.73) & 625 .232 (.73) 
Age, February 24, p. 353. 

Missouri Pacific gets aluminium streamliners from 
American Car and Foundry Co. (New Eagle trains em- 
bodying de luxe features). (5000 words & fig.) 


1940 


Railway 


1940 
Railway Age, February 24, p. 364. 
VAN NESS (AR, A=. Do higher speeds increase 
stresses in bridges? Santa Fe undertakes experiments 
to determine effect. — Discloses beneficial effect of 
ballasted decks in lessening impact (3 200 words & fig.) 


624 .2 & 656 .222.1 


Railway Engineering and Maintenance. 
(Chicago.) 
1940 624 (.73) & 625 .13 (73) 


Railway Engineering and Maintenance, January, p. 80. 


HAGGANDER (G. A.). — Strengthening old puidzes | 


to meet present-day demands (Paper presented at the 
Convention of Amer. Ry, 
1939). (6500 words & fig.) 


1940 625 142.2 (.73) & 691 (. @ 
ET Ey Engineering and Maintenance, January, p. 


HARRIS (G. W.). — What can we expect ae 


treated ties? (Paper before Convention of Amer. Wood ' 


| loading 1 400-ft. rails. (3 600 words & fig.) 


Bridge & Building Ass., Oct. | 


Preservers’ Ass., Jan. 24, 1939). (6 400 words, tables 
fig.) ‘ 
ae ; 

1940 625 144.4 (7 


Railway Engineering and Maintenance, January, p 
Delaware & Hudson employs ingenious or enad | 


| 
1940 625 .14 

Railway Engineering and Maintenance, January, p. 
BRONSON (C. B.). — What determines the life | 

rail? (2400 words & fig.) 


Railway Gazette. (London.) | 
1940 656 .222.1 (.4 + ; 


Railway Gazette, February 16, p. 215. 

ALLEN (Cecil J.). — World railway speed in 19: 
Summary of fastest runs; increase in aggregate hig 
speed mileage during 9 last years (Europe. and U.S.A 
Proportions by steam, diesel and electric haulag 
(2 300 words, tables & fig.) 


: 

1940 621 133: 
Railway Gazette, February 16, p. 220 
TRASK (E. D.). — The smokebox of streamlin 


engines, (See also L. N. EH. R. Oct. 1938 


(1000 words & fig.) 


Magazine, 


1940 625 144.4 (.44) & 625 .173 (.44 
Railway Gazette, February 16, p. 222. 
Novel (bucket-dredger type) ballast screening m 


chine. (750 words & fig.) | 
1940 623 & 6 
Railway Gazette, Febr. 16, p. 280, No. 25; Febr. | 
p. 266, No. 26; March 1, p. 288, No. 27; March 


p. 354, No. 28. : 
Transport services and the war. (12 600 words & fig 


| 

1940 656 .255 (.945) & 656 .256.2 (.945 
Railway Gazette, February 23, p. 251. | 
Single-line signalling in Victoria (lever lock and tra 
control system). (500 words.) | 


| 
1940 625 14 (C 
Railway Gazette, February 23, p. 254. 
Track stress research (more outstanding parts + 
report of Messrs. W. E. Gelson and E, A. Blackwood - 
India). (2 000 words.) 


1940 
Railway Gazette, February 23, p. 256. 
Redesigned 4-6-2 locomotives, Leopoldina Railwa 


idee end altered to burn Brazilian coal). (1300 wor 
& fig.) 


621 .132.3 (.8] 


1940 
Railway Gazette, February 23, p. 259. 


Snow ploughs for the Iranian State Railways. (5 
words & fig.) 


625 174 (5 


940 621 (.42) & 656 .259 (.42) 


ilway Gazette, March 1, p, 288. 


ALZIEL (J.). — The Outdoor Machinery Depart- 
mt of a British main-line railway. I. (3000 words 
fig.) 

940 385 (091 (.497.2) 


ilway Gazette, March 1, p. 291. 
he Trans-Balkan Railway. (2000 words, map & fig.) 


1940 

ilway Gazette, March 1, p. 314. 
Six signals passed unseen, Ministry of Transport 
dort on collision, Bletchley, Oct. 1939. (5 600 words 
fig.) 


656 .283 


1940 

‘ilway Gazette, 
elded bridge 
90 words & fig.) 


624 (.493) | 
March 8, p. 336. 
failures in Belgium (Aibert Canal). 


1940 

tilway Gazette, 
BRIAN REED. 
s (continued). 


629 .113.4 
March 8, p. 339. 
— Producer gas for commercial vehi- 
(3.500 words & fig.) 


1940 623 (.42) & 656 .1 (.42) 
vilway Gazette, March 8, p. 344. 
Road transport and the war. — 6. — (3000 words & 


1940 621 .431.72 (<0) 
esel Railway Traction, p. 14. Supplt. to the Railway 
Gazette, February 16. 


Diesel traction progress in 1939. (9000 words & fig.) 


1940 621 .335 (.42) 

ectric Railway Traction, p. 22. Supplt. to the Railway 
Gazette, March 1. 

Works locomotives for electrified lines (lL. P. T. B.). 

200 words & fig.) 


1940 621 .33 (.492) 

ectric Railway Traction, p. 24. Supplt. to the Railway 
Gazette, March 1. 

Dutch electrification plans (70 miles of route con- 

rted to 1500-volt D.C. — Rolling stock being built 
rebuilt. (1500 words & fig.) 


1940 621 .33 (.494) 

ectric Railway Traction, p. 25. Supplt. to the Railway 
Gazette, March 1. 

Electrification of the Swiss South-Hastern Railway. 

700 words & fig.) 

1940 621 .33 (.493) & 656 .222 (.493) 

ectric Railway Traction, p. 28. Supplt. to the Railway 
Gazette, March 1. 


Intensive working on the Brussels-Antwerp electric | 
ie (1500 words & fig.) 


ae eas 


The Railway Magazine. (London.) 


1940 656 .222.1 (.42) 
Railway Magazine, March, p. 158. 

« MERCURY ». — British express trains in 1939. 
(2500 words & 3 tables.) 


Railway Mechanical Engineer. (New York.) 


1940 621 .133 
Railway Mechanical Engineer, February, p. 43. 
BRANDT (C. A.). — The locomotive boiler (design 


and proportions...) be 


tables & fig.) 


(To concluded.) (4200 words, 


1940 621 .118 (.73) 
Railway Mechanical Engineer, February, p. 52. 

Locomotive Inspection. Report (Bureau of Locom. 
Inspection, I, C. C.). (1300 words, tables & fig.) 


1940 621 .335 (.73) & 621 .431.72 (.73) 
Railway Mechanical Engineer, February, p. 56. 

Baldwin diesel-electric switchers (8 and 6-cyl., 1000 
and 600-H.P. engines), Atchison, Topeka & Santa Fe. 
(3 000 words & fig.) 

1940 62 (01 (.73) & 625 .246 (.73) 
Railway Mechanical Engineer, February, p. 60. 

Comparative service tests of USS Cor-Ten vs. copper 
steel (coke carrying hopper cars). (1000 words & fig.) 


1940 625 .243 (.73) 
Railway Mechanical Engineer, February, p. 62. 

Automobile box cars (50-tons capacity, lightweight). 
(1300 words & fig.) 


1940 625 .214 
Railway Mechanical Engineer, February, p. 69. 
PEARCE (E. §8.). — Distribution and sources of 


journal box temperature (Abstract of paper presented 
to the A. S. M. H.). (1 600 words & fig.) 


1940 625 .212 (.73) & 625 .26 (.73) 
Railway Mechanical Engineer, February, p. 70. 

Improvements at the Readville shop (N.Y., N.H. & 
H.) facilitate demounting wheels. (1300 words & fig.) 


Railway Signaling. (Chicago.) 


1940 656 .254 (.73) 
Railway Signaling, February, p. 85. 

Centralized traffic control on the New York, Ontario 
& Western (8.6 miles of single track between ends of 
double track, using direct-wire system with only 
4 wires). (7 000 words & fig.) 


1940 625 .162 (.73) & 656 .259 (.73) 
Railway Signaling, February, p. 90. 
7 automatic and automanual grade crossing gates, 


{| Alton RR. (7000 words & fig.) 


ey thes 


1940 656 .256.3 (.73) 


Railway Signaling, February, p. 96. 


Coded signaling control system on the Norfolk and | 


Western. (7700 words & fig.) 


Transit Journal. (New-York.) 


1940 313 : 388 (.73) 
Transit Journal, January. 

Annual statistics on City, suburban and interurban 
public transportation in North America. Etc, — 40 pag. 
(Price : $1.) 


In Spanish. 


Boletin de la Asociacién internacional permanente 
del Congreso Sudamericano de ferrocarriles. 
(Buenos Aires.) 

1939 385 


Boletin de la Asoc. intern. perm. del Congreso Sudame- 
ricano de ferrocar., nov.-diciembre, p. 25. 
PEREIRA DE CASTILHO (A.). — « La mort du 
rail? » (7000 palabras.) (Continuara.) 


1939 385 (.42) 
Boletin de la Asoc, intern. perm. del Congreso Sudame- 
ricano de ferrocar., nov.-diciembre, p. 41. 
SHERRINGTON (C. E. R.). — Los ferrocarriles bri- 
tanicos y la guerra. (3 600 palabras.) 


1939 656 (.44) 
Boletin de la Asoc. intern. perm, del Congreso Sudame- 
ricano de ferrocar., noy.-diciembre, p. 50. 
HARCAVI (G.). — El problema de la coordinacién de 
transportes en Francia. (Continuacién.) (3000 pala- 
bras.) (Continuara.) 


In Italian. 


Annali dei Javori pubblici. (Roma.) 


1940 721 1 
Annali dei lavori pubblici, gennaio, p. 35. 
SALVATORE CANNAVO’ di Paolo. — Breve esame 


eritico dei sistemi e metodi di fondazione in terreni 


cedevoli. (6 000 parole & fig.) 
L’Ingegnere. (Milano.) 
1940 624 .23 
L’Ingegnere, n° 2, 15 febbraio, p. 114. 
SASSI (G.), — La realizzazione pratica degli elementi 


di isostaticita nelle strutture dei ponti quale fu ot 
muta in Etiopia nei maggiori ponti in cemento arma 
Cap. IL: Gli apparecchi di dilatazione. (4 000 parole | 
fig.) (Continua.) | 
pata a as 

' 

one 5 . . . 
Rivista tecnica delle ferrovie italiane. (Roma. 
1940 621 133.1, 


Rivista tecnica delle Ferrovie italiane, 15 febbraio, p. - 

CUTTICA (A.). — Impiego di combustibili nazion, 
nelle locomotive delle Ferrovie dello Stato. (5 000 i 
role & fig.) 
: 

1940 656 .256.3 a 
Rivista tecnica delle Ferrovie italiane, 15 febbraio, p. 

LAGET (C.). — I nuovo istrumento di blocco i 
F.S. (11000 parole & fig.) 


: 


in Dutch. 


De Ingenieur. (Den Haag.) 
1940 624.7 e 
De Ingenieur, Nr 9, 1 Maart, p. B. 47. 


EKKER (H 
te *s-Gravenhage. 


.). — Viadukt Weteringkade.-Schenkka 


(3500 woorden & fig.) 


1940 62. (01 & 721 | 
De Ingenieur, Nr 9, 1 Maart (bijlage), p. Bt. 17. 

BOONSTRA (G. C.). — Krimp bij i a 
(3 000 woorden & fig.) (Wordt vervolgd. 


Spoor- en Tramwegen. (Utrecht.) 


1940 625 .113 (.49 
Spoor- en Tramwegen, Nr 5, 2 Maart, p. 93. 

JACOPS (A.). — De hellende vlakken nabij Lui 
(2700 woorden & fig.) 

1940 625 .42 (. 
Spoor- en Tramwegen, Nr 5, 2 Maart, p. 97. 

De spoorweg der Posterijen te Londen. (1.000 wo 
den & fig.) 

1940 625 172 (.9 
Spoor- en Tramwegen, Nr 6, 16 Maart, p. 111. | 


NOYON (S8.). 
controle van de spoorligging. 


— Een eenvoudig voertuig voor . 
(3500 woorden & fig 


1940 621 .431.72 (488 


Spoor- en Tramwegen, Nr 6, 16 Maart, p. 122. 
Dieseltractie in Denemarken, (800 woorden & fig.) 


M. Weissenbruch Co., Ltd., Printer of the King, 49, rue du Poincon, Bruxelles. 


MONTHLY BIBLIOGRAPHY OF RAILWAYS ®. 


PUBLISHED UNDER THE SUPERVISION OF 


-ESTIER (V). 

ston armé. — Agenda Dunod 1940 (13° édition). 
nris (VI°), Dunod, éditeur. Un vol. (10 x 15 em.), 
JXIT-307 pages et 230 figures. (Prix : 26 fr. frane.) 


940 

PRCAULT (1. D.). 
lectricité. — Agenda Dunod 1940 (59° édition). 
aris (Vie), Dunod, éditeur. Un vol. (10 x 15 cm.), 
YXX-383 pages et 119 figures. (Prix : 26 fr. franc.) 


940 621. (02 
RT (J.). i 

onstruction mécanique. — Agenda Dunod 1940 (59° 
ion). 

aris (VI*), Dunod, éditeur. Un vol. (10 ~« 15 em.), 
YXII-356 pages et 237 figures. (Prix: 26 fr. france.) 


940 62. (01 
BOITEUX (H.) et BOUSSARD (R.). 

lasticité et photoélasticimétrie. 

aris (V°), Hermann et Ci*, éditeurs. Un volume de 
pages, avec figures et 10 planches hors texte dont 
‘ieurs en couleurs. (Prix : 180 frances frangais.) 


621 3 (02 


in German. 


940 624 63 & 691 


PERGER (Dr.-Ing. Fritz). 

ahibeton mit vorgespannten Zulagen aus hoherwer- 
m Stahl. 

arlin, Verlag 
is : 4.40 RM.) 


yon W. Ernst & Sohn, 38 Seiten. 


625 .1 (02 


den bautechnischen 


940 

sners Taschenjahrbuch fur 
nbahndienst 1940. 

srlin, Wien & Leipzig, Otto Elsner Verlagsgesell- 
ft. 1 Band (11 x 16 em.), 560 Seiten. (Preis : in 
en gebunden 2.50 RM.; Vorzugspreis fiir Reichs- 
angehorige 1.80 RM.) 


P. GHILAIN, 
General Secretary of the Permanent Commission of the International Railway Congress Association. 
(JUNY 1940) 
O16. 585. (02 | 

I. — BOOKS. 

ecco 1939 621 392 & 665 .882 

a ; KLOPPEL (K. Dr.-Ing.) und STIELER (C. Dr.-Ing.). 

40 691 (02 es aed im Stahlbau. Erster Band: Allge- 


Berlin, Verlag von Julius Springer, 191 Seiten mit 


216 Textabbildungen. (Preis: geb. 16.50 RM., brosch. 
15 RM.) ‘ 
1940 669 1 (02 


KREKELER (Karl). 

Die Baustahle fiir den Maschinen- und Fahrzeugbau. 
Werkstattbiicher, 75 H. 

Berlin, Verlag von Julius Springer. 56 Seiten mit 


36 Bildern und 39 Tabellen. (Preis : 2 RM.) 

1940 621. (02 
ten BOSCH (M.). 

Vorlesungen tiber Maschinenelemente. 2. Auflage. 


Berlin, Verlag von Julius Springer. 1 Band, 450 Seiten 
mit 860 Bildern. (Preis : 39 RM.) 


1939 
SPIESS (Dr. W.). 
Die Betriebswissenschaft des Eisenbahn-Giitertarifs. 
Berlin, Verlag von Julius Springer. 88 Seiten. (Preis : 
3.60 RM.) 


656 .235. (02 


1940 669 


Werkstoffhandbuch : Nichteisenmetalle. 

Herausgegeben yon der Deutschen Gesellschaft fiir 
Metallkunde im VDI. Abschnitte D bis F. 2. Auflage. 

Berlin, VDI-Verlag; Mitvertrieb: Beuth-Vertrieb. 
146 Seiten mit 88 Bildern (Loseblattbuch). (Preis : 
12 RM.; fiir VDI-Mitglieder, 10.80 RM.) 


In English. 


1940 : 656 .25 (02 (.42) 
AITKEN (John). 

Modern Train Signalling on British Railways. 

A volume (7 1/2 in. x 5 in.) of 166 pages, illustrated. 

Glasgow, W. 4: S. B. Aitken, 16 Upland Road. 
(Price : 2 sh. 6 d. net.) 


1940 62 (03 
40 656 1 (43) | BeIELMAIER (Alphonse A.). 
EGEL a aena German-English Glossary for Civil Engineering. 
Ree.) vera C. H. Beck, Wilhelmstrasse, 9. Circular Series No. 40. Engineering Experiment Sta- 
XTX-693 Sei 16 Tafeln. (Preis: | tion. 38 pages. 
ee, ed 693 Eh = shat : Bi (EEge Urbana, Tl. : University of Illinois, (Price : 45 cents.) 


(1) The numbers placed 


over the title of each book are those of of t 


he decimal classification proposed by the Railway Congress 
(See « Bibliographical Decimal Classification as applied to 


Ne : : “Hii j ional, of Brussels. : : 
jointly with the Office Bibliographique International, a ver pee 1897, of the Bulletin of the International Railway Congress. 


Iway Science », by 
1509) . 


L. Werssensrucn, in the number for Novem 


— 4A 


1939 669 .1 
BRUCKNER (Walter H.). 

The hardenability of carburizing steels. 

Bulletin Series No. 320, Engineering Experiment Sta- 
tion. 64 pages, illustrated. 

Urbana, Il], : University of Illinois. (Price : 70 cents.) 


1939/1940 621 .436 

Diesel Engineering Handbook, de luxe edition. 

New York: Published by Diesel Publications Inc., 
192, Lexineton Avenue. (Price, leatherette cover: $ 6.) 


1939 625 .14 (01 

GELSON (W. E.) and BLACKWOOD (E. A.), Inves- 

tigation Officers, Railway Department (Central 
Standards Office), Government of India. 

Track Stress Research, November 1935 — Novem- 
ber 1938. Progress Report. 

Two volumes (13 & 8 inches) of 114 and 310 pages 
respectively, copiously illustrated. — Caleutta, Hast 
Indian Railway Press. (Price, Vol. I and Vol, II (appen- 
dices) together : 10 Rupees or 16 sh.) 


1939 656 .25 (06 (.42) 
INSTITUTION OF RAILWAY SIGNAL ENGINEERS 
(Gt. Bn.) 
Proceedings, 1939. Part I. 
Reading : Greenslade and Co. Ltd. (Price : 7 sh. 6 d.) 


1940 «5G 222.5 (093 (.42) 


LEE (Charles, E.). 
The Centenary of <« Bradshaw ». 
A brochure (8 1/2 x 5 1/2 in.) of 48 pages. — Lon- 


don: « The Railway Gazette », 33, Tothill Street, 
Ga Wile (Price. 2vsh- net.) 
1940 351 81 & 656 


MANCE (Brig.-General Sir H. Osborne). 
The Road and Rail Transport Problem. 
A vol. (8 3/4 « 5 3/4 inches) of 166 pages. — Lon- 


don: Sir Isaac Pitman & Sons Ltd, Parker Street, 
W. C. 2. (Price: 7 sh. 6 d. net.) 
1940 * 385. (091 (.42) 


Official Railway Map of England and Wales, 1940 
(13th edition). 

Map (5 ft. x 4 ft.) drawn to the scale of 7 1/2 miles 
[016 .385, (05). 


[ 016, 385. (05 ] 


ee 


to 1 inch. — Publications Department, Railway Cli 
ing House, Horley Station, Surrey. (Prices : 
mounted sheets, four sections, 15 sh.; mounted on li} 
folded, with rexine covers, £ 1-10 sh.; mounted on li 
varnished, and with black rollers — wall map 
Cele shy i): 


| 1940 624 3 ° 
PHILP ODN Ceotee es). 
Instructions in Engineering Design. Vol. II. Lat 
Girder Bridges. 
LOR Longmans, Green and Co. (Price: 
6 d.) 


10 


{ 
1940 385 | 
SUMMERS (Harrison Boyd) and SUMMERS (Rob. 
The Railroads : Government Ownership in Prac 
A brochure (7 1/2 in. x 5 1/4 im.) of 144 pag 
Quotations from text, articles and addresses in co 
tion with the above subject. — New York: H. W. 


son Co., publishers. (Price : 75 cents.) i 


1940 385. (02 (. 
A Yearbook of Railroad Information : 1939 Hditii 
A booklet of 96 pages. Graphie and statistical 
formation regarding U. S. A. railways, Prepared 
the Western Railways’ Comnuittee on Public Relati 
and published by the Committee on Publie Relatie 
* ae Eastern Railroads, 143, Liberty Street, N 
ork, | 


| in Italian. | 


1940 38. ( 
CEVASCO (Ferruccio). | 
Principii di Tecnica Commerciale. 


Milano, Dott. A. Giuffré, editore, Corso Italia, 
1 volume (17.5 x 25 em.), 612 pagine. 


1940 
SANTARELLA (L.). 
' Tl cemento armato. Vol. I: 
| (VII edizione). 
' Bologna, Libreria internazionale L. Cappelli. 1 1 
> Le 47.253) 


6! 


La tecnica e la stati 


' in-8, 400 pagine con figure, (Prezzo 


Il. — PERIODICALS. 


In French. 


Annales des Ponts et Chaussées (Paris.) 


1939 Trak 
Annales des Ponts et Chaussées, novembre, p. 437. 
GIBERT. — Remarques sur certaines formules de 


fondation. (2400 mots & fig.) 


Annales des travaux publics de Belgique. 
(Bruxelles.) 
1940 621 .392 (.493) & 624 (.493) 
Ann. des trav. publics de Belgique, février, p. 9. 
SANTILMAN (H. N. F.). — Le nouveau pont sur 
la Meuse a Ougrée. (12000 mots, tableaux, fig. et 4 
vlanches hors texte.) 


Bulletin de la 
Société des Ingénieurs civils de France. (Pari 
1939 i 
Bull. de la Soe. des Ing. civils de France, n° 4, juill 
décembre, p. 42). ; 
CHRISTIANT (R.). — Quelques innovations dans 
domaine des travaux publics. (12000 mots & fig.) 


Bulletin des transports internationaux 
par chemins de fer. (Berne.) 


1940 385 
Bull. des transp. intern. par ch. de fer, mars, p. 96 
HUBER (K. A.). — Le droit de vérification exe 


par le destinataire & V’égard du chemin de fer. (3' 
mots.) 


SE ee 


140 313 .385 (.485) 
. des transp. intern. par ch. de fer, mars, p. 129. 
s chemins de fer suédois en 1938. (Tableaux.) 


Bulletin technique de la Suisse romande. 
(Lausanne.) 
40 656 .25 


. techn. de la Suisse romande, 23 mars, p. 65. 
ESPONDS (C.). — Questions d’actualité ferroviaire 


te et fin): La sécurité. (2300 mots.) 

Génie civil. (Paris.) 
940 625 .7 (.48) 
ie Civil, n° 3006, 23 mars, p. 193. 
.NDAOUROFF (P.). — Les autoroutes en Alle- 
ne. (4000 mots, 1 carte & fig.) 
340 62. (01 


ie Civil, n° 3007, 30 mars, p. 213. 


TIRARD (A.). — Les récents progrés de la photo- 
ticité. (3000 mots.) 
940 629 113.65 & 656 136 


je Civil, n° 3008, 6 avril, p. 225; n° 3009, 13 avril, 
p. 247. 

HOMAS (J.). — La traction éleetrique sur la voie 
lique. Les véhicules 4 accumulateurs et les trolley- 
. (7500 mots & fig.) 


940 

ie Civil, n° 3009, 13 avril, p. 241. 

'AUFOURIER (P.). — Le tunnel routier de Queens- 
ltown, sous East River, 4 New-York. (2600 mots 
ig.) 


625 .13 (.73) 


La Technique moderne. (Paris.) 


940 621 .89 
Technique moderne, 1°" et 15 avril, p. 105. 
FRILLIE (H.). — L’onctuosité des lubrifiants et le 


ctionnement des machines (suite et fin). (3500 mots 
rig.) 


Le Rail. (Bruxelles.) 


1939/1940 385. (093 (.493) 
Rail, 15 juillet, p. 6; 15 septembre, p. 6; 15 octobre, 
ro) lo décembre, p. 95 ls féyrier.p. o- 
VIENER (L.). — Les anciennes Compagnies de che- 
ns de fer. — I. Le Grand Central. — II. Société des 
emins de fer Liégeois-Limbourgeois, — HI. La So- 
té du Chemin de fer de Liége 4 Maestricht, — IV. La 
mpagnie du Chemin de fer de Hasselt & Maeseyck. 
V. Société des Chemins de fer de Tournai 4 Jurbise 
de Landen 4 Hasselt. (9000 mots & fig.) 


1939 621 .431.72 (.493) 
Rail, 15 juillet, p. 16. 

TENNIG (E.). — Les autorails de la 8S. N. C. B. et 
résultats d’exploitation auxquels ils ont donné lieu 
lite). (1000 mots & tableaux.) 


1939 621 .138.5 (.493) 
Rail, 15 aofit, p. 7. J 
JHANTRELL (A.). — L’entretien et la réparation 


; locomotives 4 vapeur 4 la Société Nationale des 
emins de fer belges, (2500 mots & fig.) 


* 


1939 621 .392 (.493) & 625 .143.4 (.493) 
Le Rail, 15 aotit, p. 18. 

MASUY (G.), — La soudure des rails sur le Réseau 
belge. (2000 mots & fig.) 


1939 656 .223.2 
Le Rail, 15 septembre, p. 17; 15 octobre, p. 15. 

FOSSCUL (E.). — Echange international des wagons 
a marchandises, (1600 mots & fig.) 

1939 625 .25 


Le Rail, 15 octobre, p. 10. 
VANDERPUTTE (E.). — Le freinage des trains de 
voyageurs. (1600 mots & fig.) 


1940 347 .762 
Le Rail, 15 janvier, p. 12. 

HENNING (R.). — Le droit de transporter. (1500 
mots. ) 

1940 625 .142.2 (.493) 


Le Rail, 15 janvier, p. 15; 15 février, p. 14. 
DOUTRELINGNE (H.). — Le chantier de créosotage 
de Wondelgem (Gand), (2400 mots & fig.) 


1940 385) 113 (493) 
Le Rail, 15 avril, p. 30. 

Les résultats de la Société Nationale des Chemins 
de fer belges en 1939. (900 mots.) 


Les Transports Modernes. (Paris). 


1939 621 .33 (.44) 

Les Transports Modernes, u°* 7-9, juillet-septembre, 
p- 995. 

VINSON (P.) et GIRARD (R.). — Lrélectrification 


de la ligne de Paris au Mans. (3 800 mots & fig.) (A 
suivre. ) 


L’Ossature métallique. (Bruxelles.) 
1940 621 392 & 624 


L’Ossature métallique, avril, p. 161. 


SCHAPER (G.). — La soudure des ponts et char- 
pentes. (3000 mots & fig.) 

1940 624 
L’Ossature métallique, avril, p. 181. 

CAMPUS (F.). — Nouveaux essais sur modéles de 


neuds rigides. (5000 mots & fig.) 


Revue générale des chemins de fer. (Paris.) 

1940 656 .212.5 
Revue Générale des chemins de fer, mars-avril, p. 69. 

BOURGEOIS et VALETTE, — Formation des trains 
de détail par la méthode de la formation simultanée. 
(12 000 mots, tableaux & fig.) 


1940 621 .335 (.44) & 621 .431.72 (.44) 
Revue Générale des chemins de fer, mars-avril, p. 92. 

GARSONNIN. — Les autorails « amphibies » Als- 
thom-Soulé de la S. N. C. F. — Annexe: Note sur la 
transmission Alsthom-Royer. (4800 mots & fig.) 


1940 625 123 (.494) 
Revue Générale des chemins de fer, mars-avril, p. 122. 

Méthodes modernes d’étanchement des plateformes 
de voie, (200 mots & fig.) 


in German, 


Archiv fir Kisenbahnwesen. (Berlin). 


1939 656 .132 (.43) 
Archiv. fiir Eisenbahnwesen, Heft 6, Nov.-Dez., S. 1403. 

NEUHOFF-von der LEY (von A, Dr. rer. techn.). — 
Die Entwicklung des Personen-Linienverkehrs 
Kraftfahrzeugen. (6650 Wirter & Zahlentaf.) 


mit 


1939 385 .113 (.68) 
Archiv fiir Eisenbahnwesen, Heft 6, Nov.-Dez., S. 1423. 

PASCHEN (W.). — Das Verkehrswesen der Siid- 
afrikanischen Union seit dem Krisenjahr 1933. (18 250 
Worter, 2 Verkehrskarten, Zahlentateln.) 


1939 385 .4 (.498) 
Archiv fiir Eisenbahnwesen, Heft 6, Nov.-Dez., S. 1477. 

KRUCHEN. — Gesetz iiber die Einrichtung der 
selbststandigen Verwaltung der Rumiinischen Staatsei- 
senbahnen, (5000 Worter.) 


1939 385 .113 (.492) 
Archiv fiir Hisenbahnwesen, Heft 6, Nov.-Dez., S, 1487. 

OVERMANN (Dr.). — Die Niederlandischen Eisen- 
bahnen im Jahre 1938. Der erste Jahresbericht der 
Niederl. EHisenb. A. G. (4100 Worter & Zahlentaf.) 


1940 347 .7 
Archiv fiir Hisenbahnwesen, Heft 1, Jan.-Febr., S. 85, 

KUCHLER (Rolf). — Haftung der Hisenbahnen fiir 
ohne Umladung in Wagenladungen beforderte Giiter 


nach internationalem und deutschem Recht, (11 000 
Worter.) 


1940 385 .113 (.47.11) 
Archiv fiir Eisenbahnwesen, Heft 1, Jan.-Febr., S. 152. 


PASZKOWSKI. — Die Eisenbahnen Finnlands in 
den Jahren 1937 und 1938. (650 Worter & Zahlentaf. ) 


Der Bahn-Ingenieur. (Berlin.) 


1940 621 392 & 665 .882 
Der Bahn-Ingenieur, Nr. 11, 17. Mirz, 8. 121. 

SAHLING, — Das Schweissen von Stahlkonstruk- 
tionen in der Werkstatt und auf der Baustelle. (2 750 
Worter & Abb.) 

1940 621 138.3 
Der Bahn-Ingenieur, Nr. 11, 17, Miirz, 8. 126. 

HOLZHAUER (H.). — Auspressen der Lokomotiv- 
Schieberbiichsen. (750 Worter & Abb.) 

1940 62. (01 (.43) & 669 (.43) 
Der Bahn-Ingenieur, Nr. 11, 17. Marz, S. 130. 

Erlasse und Verfiigungen: Baustahl St 52. (750 
Worter.) 

1940 62. (01, 621 .392 & 665 .882 


Der Bahn-Ingenieur, Nr. 12, 24, Miirz, S. 133 & Nr. 13, 
31, Marz, S. 153. 
MORGENROTH (Ferd.). — Die zerstorungsfreien 


Priifverfahren bei der Untersuchung geschweisster 
Briicken. (6750 Worter & Abb.) 


1 
i 


| 

1940 625 143.4 & 665 . 
Der Bahn-Ingenieur, Nr. 13, 31. Miirz, S. 145. 
FRANKENBUSCH (H. Obering.). eres | 
and ihre Vermeidung bei der autcgenen Schienenst} 


und Schienenauftragsschweissung. (1 500 Worter| 
Abb.) ij 


1940 621 18 
Der Bahn-Ingenieur, Nr. 13, 31. Miirz, S. 155. 


MULLER. — Briiche an Treib- und Kuppelstan: 
ihre Ursachen und Verhiitung. (750 Wéorter.) i 


1940 62. (01, 621 392 & 4 
Der Bahn-Ingenieur, Nr. 14, 7. April, S. 159. 
ROHE (Karl). — Die Anwendung der Réntgendux 


strahlung bei der Untersuchung geschweisster Briick 
(4000 Worter & Abb.) 


1940 537) 
Der Bahn-Ingenieur, Nr. 14, 7. April, S. 165. : 
HANSEN (W. H. Dipl.-Ing.). — Die Widerstar 


messgerate fiir den Bahnbetrieb. (2250 Worter & AL 


1940 624 1 & 625 . 
Der Bahn-Ingenieur, Nr. 17, 28. April, S. 197. | 

KARCH (Dipl.-Ing.). — Untersuchungen an den_ 
Meter hohen Widerlagern eines Risenbahaviadula 
(5 000 Worter, Abb. & Zahlentafeln.) 


1940 
Der Bahn-Ingenieur, Nr. 17, 28. April, S. 205. 
KRETHLOW. — Neue Bremsprelibicke. (500 Wir 
& Abb.) | 


1940 625 154 (.43) & 625 .155. (4. 
Der Bahn-Ingenieur, Nr. 18, 5. Mai, S. 211. | 


PISTORIUS, — Die neue drehbare Schiebebiihne| 
RAW Seestadt Rostock. (2300 Waorter & Abb.) 


1940 625 142 
Der Bahn-Ingenieur, Nr. 18, 5. Mai, S. 217. 

MEINECKE, — Das Beseitigen von Héhenuntersch: 
den beim Holzschwellenoberbau. (750 Worter & Abt 


| 
625 J 


Elektrische Bahnen. (Berlin.) 


1940 621 .135.4 & 625 .2: 
Elektrische Bahnen, Heft 2, Februar, S. 17. 

LIECHTY (Roman, Diplom, Ing.). — Die Bewegu 
gen der Eisenbahnfahrzeuge auf den Schienen und d 
dabei auftretenden Krafte. (5 800 Worter & Abb.) 


1940 621 .335 (.485) & 656 .222.1 (.48% 
Elektrische Bahnen, Heft 2, Februar, S. 27. 

BAGER (H. Dir.) und OTTOSSON (J. Obering.). - 
Massnahmen fiir erhéhte Zuggeschwindigkeit und d 
neue elektrische Schnellzuglokomotive bei der Schw 


dischen Staatsbahn, (Fortsetz. & Schluss.) (3 850 W6 
ter & Abb.) 


Glasers Annalen. (Berlin.) 

1940 621 J 
Glasers Annalen, Heft 6, 15. Miirz, S. 61. 
WOESTE (Fr. Ober). —— Eisenbahnwagen-Drel 
krane. (3000 Worter & Abb.) 


jleistechnik und Fahrbahnbau, (Karlsruhe.) 


40 625 .14. (01 
stechnik und Fahrbahnbau, Heft 5-6, 15. Miirz, 
iS. 17. 

ROSZKO (M. Prof.). — ttber das Verwerfungs- 


Nem. (2750 Waérter & Abb.) 
40 


625 .14 (.43) & 625 173 (.43) 


ou und Fahrbahnbau, Heft 5-6, 15. Miirz, 
» DAN 
ARDER (Otto). — Das Rammen der Gleisbettung 


der Gleiserneuerung und Gleisunterhaltung (Fort- 
ung und Schluss). (800 Wé6rter & Abb.) 


940 
istechnik 
St, PAS 
VERNER (Alfons). — Rechnerisches Verfahren zur 
isbogenabsteckung mittels Pfeilhdhenmessung (Fort- 
mung folet). (2350 Worter & Abb.) 


625 .113 


und Fahrbahnbau, Heft 7-8, 15. April, 


Die Lokomotive.( Bielefeld-Berlin.) 


(940 621 133.1 (.497.1) 
Lokomotive, Nr. 4, April, S. 47. 
‘ORMOKOWSKY (Prof.-Ing. W.). — Braunkohlen- 


feuerung auf normalem Lokomotivrost in Jugosla- 
nm. (4200 Worter & Abb.) 


L940 621 .82 & 621 .89 
. Lokomotive, Nr. 4, April, S. 55. . 
VIDDECKE (Dipl.-Ing. M.). — Erfahrungen mit 


stauschwerkstoffen fiir Gleitlager, (1950 Wéorter & 
b.) 


gan fiir die Fortschritte des Eisenbahnwesens. 
(Berlin.) 

1940 625 141 & 625 142 
ran fiir die Fortschritte des Eisenb., Heft 6, 15. Marz, 
iS. 93. 

TOGEL (Rudolf Dr.-Ing.). — Veriinderung der Bet- 
i unter Stahl- und MHolzschwellen. (Schluss.) 
000 Worter, Abb. & Zahlentafeln.) 


1940 625 14. (01 

ran fiir die Fortschritte des Hisenb., Heft 6, 15. Miirz, 

es. 10!. 

THERA (Heinr. Dr.-Ing.). — Einfluss der Druck- 

teilung des Unterbaues und des Untergrundes auf 
Biegemomente und Stiitzendriicke der Schiene. 

400 Worter, Abb, & Zahlentafeln.) 


1940 656 .212.7 

yan fiir die Fortschritte des EKisenb., Heft 7, 1. April, 
Se) LOT: 

TORNIG, — Entwurf von Stiickgutumladehallen und 

-gugehérigen Gleisanlagen. (5750 Worter & Abb.) 

rts. folgt.) 


1940 621 132.3 (.55)*é& 621 132-5 (.55) 

yan fiir die Fortschritte des Hisenb., Heft 7, 1. April, 
S. 115. 

‘SCHNEIDER (lL. Dr.-Ing.). — Die 1’D- und 1’ E- 

komotiven der Iranischen Staatshbahn. (2350 W6rter 
Abb.) 


ee AE 


Verkehrstechnische Woche. (Berlin.) 


1940 385 .58 (.43) 
Verkehrstechnische Woche, Heft 15-16, 10.-17. April, 
S. 104. 


Die Personalpolitik der Deutschen Reichsbahn seit 
1933. (11000 Worter.) 


1940 625 .23 & 669 
Verkehrstechnische Woche, Heft 15-16, 10.-17. April, 
Salil: 


Vermindert der Leichtbau bei Eisenbahnpersonenwa- 
gen die Sicherheit der Reisenden bei Unfiillen? (1050 
Worter.) 


Zeitschrift des Vereines Deutscher Ingenieure 
( Berlin.) 

1940 669 1 & 721 9 

Zeitschrift des Vereines deutscher Ingenieure, Nr. 14, 
6. April, S. 229. 

SCHULZ (KE. H. Prof. Dr.-Ing.) und BISCHCF (W. 
Dr.-Ing. habil.). — Neuere Entwicklung des Stahles 
St 52 tiir den Grosstahlbau. (5500 Worter & Abb.) 


1940 665 .882 & 669 1 
Zeitschrift des Vereines deutscher Ingenieure, Nr. 17, 
27. April, S. 287. 
HILPERT (A, Prof. Dr.-Ing.) und ROLL (W. Dr.- 
Ing.). — Mechanische und metallkundliche Fragen des 
Brennschneidens, (2400 Worter & Zahlentafeln.) 


Zeitung des Vereins mitteleuropdaischer 
Kisenbahnverwaltungen. (Berlin.) 
1940 385 (.3 + .4) 
Zeitung des Ver, mitteleurop. Eisenbahnverw., Nr. 12, 
20. Marz, S: 145; Nr. 13) 28. Marz, S. 161; Nr. 14, 
4, April, 8S. 175; Nr. 15, 11. April, S. 191. 
Riickblick auf das Jahr 1939 (Fortsetzung 
Schluss). (37500 Worter.) 


und 


1940 385. (07 (.43) 
Zeitung des Ver. mitteleurop. Eisenbahnverw., Nr. 16, 
18. April, 8. 207. 
BINDEMANN,. — Das Unterrichtswesen der Deut- 
sehen Reichsbahn. (3 700 Worter.) 
1940 656 (.52) 


Zeitung des Ver. mitteleurop. Hisenbahnverw., Nr. 16, 
18. April, S. 211. 
SIKAMA (Dr. K.). — Das japanische Verkehrssystem 
za Lande. (2 800 Worter.) 


in English. 


Bulletin, American Railway Engineering 
Association. (Chicago .) 


1940 624. (.73) 

Bulletin, American Railway Engineering Association, 
No. 415, January, p. 323. ; 

Report of Committee 7. — Wood bridges and trestles. 
— Specifications for driving wood piles. Specifications 
and designs of fastenings for timber structures. Use 
of asphalt and tar compositions for wearing surfaces of 
wood bridges. Etc... (12000 words & fig.) 


oa Fy 


1940 


Bulletin, American Railway Engineering Association, 
No. 415, January, p. 361. 


Report of Committee 8. — Masonry. — Revision | 


of manual. Specitications and principles of design of 
plain and reinforced concrete. Specifications for foun- 
dations. Lining and relining of tunnels. Cement man- 
ufacture and testing. Pressure grouting. Ete... (20 000 
words & fig.) 


1940 624. (.73) & 721 .9 (.73) 
Bulletin, American Railway Engineering Association, 
No. 415, January, p. 407. 
Report of Committee 15. — Iron and steel structures. 
— Progress in design of steel bridge details. (5000 
words & fig.) 


1940 

Bulletin, American Railway Engineering 
No, 415, January, p. 446. 

Report of Committee 11. — Records and accounts. — 
Office and drafting practices. Maintenance of way sta- 
tistics (forms). Construction reports and _ records. 
Bridge and building records. Valuation. (10500 words 
& fig.) 


657 (.73) 


Association, 


Engineer. (London.) 
1940 623 (.42) & 625 .26 (.42) 
Engineer, March 29, p. 313. 


Mobile railway workshops for Br. Ex. Force. (800 
words & fig.) 


1940 621 .39 & 669 
Engineer, April 5, p. 323 and April 12, p. 394, 

FLEMING (A. P. M.). — Electricity as applied to 
metallurgy. (6800 words, tables & fig.) 


1940 621 .86 (.42) & 625 .26 (.42) 
Engineer, April 12, p. 350. 
Carriage body lifting cranes, G. W. R. 


(650 words 


& fig.) 
1940 621 132.8 
Engineer, April 19, p. 366 and April 26, p. 390. 
LIVESAY (Edward H.). — Turbine locomotive ex- 


periences. (To be continued.) (6200 words & fig.) 


1940 621 .18 
Engineer, April 19, p. 381 and April 26, p- 405. 

POLLITT (A.). — Development in design of boilers 
and boiler house auxiliaries. (To be continued.) (8 200 
words, 3 tables & fig.) 


1940 
The Metallurgist, 
April 26. 
Influence of rate of cooling on the transformations 
in chromium steels. (2200 words & fig.) 


669 .1 


Supplement to « The Engineer », 


Engineering. (London.) 


1940 624 63 & 721 .4 
Engineering, March 29, p. 321. 

CHERRE (V.). — Movable centring for reinforced- 
concrete arches, (2500 words & fig.) 

1940 62 (01 & 669 
Enoineering. March 29. Pa o2o: 

ELAM (C. F.). — Non uniform yielding in metals 


during a tensile test. (3 300 words, table & fig.) 


693. (.73) | 


1940 
Wngineering, March 29, p. 345. 
WATTS (O. P.). — The corrosion of metal, — 
versity of Wisconsin, Engineering Experiment St 
Bulletin, No, 83. Abridged. (5200 words.) | 


1940 621 .5 (.42), 621 .86 (.42) & 651 (' 
Hngineering, April 12, p. 375. 


62 (01 & 


Telegram-form conveying systems: General | 
Office. I. (8500 words & fig.) 


Engineering News-Record. (New York.) 
1940 624 1 q 
Engineering News-Record, February 29, p. 36. 
Long piles and floating caissons for Potomac 
bridge piers. (3000 words & fig.) | 
| 
1940 624 .1 (.73) & 624 7 (., 
Engineering News-Record, February 29, p. 41. 
DUNHAM (Clarence W.). — Viaduct approach 
Lincoln Tunnel (New York) (six-lane viaduct on +; 
meadows). (3000 words & fig.) 


' 
1940 691 & | 
Engineering News-Record, March 7, p. 43. 
Placing and weathering of concrete. — Discussic 
36th Convention, American Concrete Institute, Chiee 
(2700 words.) | 


1940 624 62 (." 
Engineering News-Record, March 14, p. 48. | 
Tied arches to span the Mississippi at Rock Isla 
— Five 395 and 540-ft. spans. (3500 words & fig.) 


1940 691 & | 
Engineering News-Record, March 14, p. 67. 

Progress in concrete research (Meeting, Amer. C 
crete Inst.). Ready mixed concrete, — Vibrated coner 
vs. tamped concrete. (3 800 words & fig.) 


1940 624 .2 (4 
Engineering News-Record, March 28, p. 60. 

Pre-stressed 108-ft. girders in German bridge. ( 
words & fig.) 


Journal of the Institution of Civil Engineers. 
(London.) 
1940 626 .13 


Journal, Institution of Civil Engineers, March, p. & 


BARNES (William). — The dragline excavator. | 
per and discussion, (17000 words, tables & fig.) 


1940 € 
Journal, Institution of Civil Engineers, April, p. 1 
GARDNER (Alfred Charles). — The construction 


deep-water quays (Vernon-Harcourt lecture). (5. 
words & fig.) 


1940 62. (01, 624 .2 & 721 
Journal, Institution of Civil Engineers, April, p. % 

INGLIS (Prof. Charles Edward). — The crippl 
load of a compression member in a framework w 
stiff joints. (5000 words & fig.) 


40 625 .22 & 656 .281 (.54) 
nal, Institution of Civil Engineers, April, p. 235. 
{LBERG (Frank James). — Derailments of four- 
sled stock on the Northern section of the Assam- 
yal Railway. Experiments in the running and la- 
l ae of this four-wheeled stock, (1100 words 
og 

O°. 


ournal, Institution of Engineers, Australia 
(Sydney). 
940 624 .1 & 721 1 


nal, Institution of Engineers (Australia), January, 


LYNN (D. E.). — A review of soil mechanics and 
application to civil engineering. (7600 words & 


Journal, Institute of Transport. (London.) 
940 38. (.42) & 623. (.42) 


rnal, Institute of Transport, No. 2, Jan., p. 43. 
UAN WALLACE. — The functions of the Ministry 
fransport in war-time. (2 800 words.) 


940 656 .24 
rnal, Institute of Transport, No. 2, Jan., p. 46. 
HAN (H. R.). — Transport and insurance. (8 500 
ds. ) 

940 385 .517.7 (.68) 


ral, Institute of Transport, No. 2, Jan., p. 55. 


OFFE (Ch. M.). — Housing a staff of 120000. 
00 words.) 
940 656 .23 (0 


rnal, Institute of Transport, March, p. 75. 
AMPBELL (Dr. C. Douglas). — The empirical fore- 
‘ing of railway traffic. (6500 words & fig.) 


Journal and Proceedings, Institution 
of Mechanical Engineers. (London.}) 
940 621 .39 (.42) & 621 .436 (.42) 


ceedings, Institution of Mechanical Engineers, 
Aprils p: 39. 

MITH (F,. D.), LAKEY (E. H.) and MORGAN 
). — The Admiralty cathode-ray oscillograph engine 


icator. (6000 words & fig.) 


940 621 .39 (.42) & 621 .486 (.42) 
ceedings, Institution of Mechanical Engineers, 
April, p. 48. 

MITH (Ff. D.). — Basic principles in the design of 


hode-ray oscillograph engine indicators. (7 000 words 
Fig’. ) 


[940 
ceedings, 
April, p. 56. 

MITH (F. D.) and LUXFORD (C. A.). — Stress 
surement by magnetostriction. (1700 words & fig.) 


62 (01 & 669 


Institution of Mechanical Engineers, 


irnal, Permanent Way Institution. (London.) 
940 625 .123 
rnal, Permanent Way Institution, vol. LVIT, Part 
it; Dee, p. 279. 
VV EAU Dn (Rise Hy.) je. 
00 words & fig.) 


Permanent way drainage. 


can TC ye 


1940 


Journal, Permanent Way Institution, 
Ii, Dee. p. 295. 


625 .18 (.42) 
vol. LVII, Part 


HICKMAN (P. R.). — Supply of permanent way 
materials, L. M. 8S. R. Railway. (4600 words.) 

1940 625 .14 (.91) 
Journal, Permanent Way Institution, vol. LVII, Part 

III, Dee., p. 304. 

CRUYKSHANK (J.). — Federated Malay States 
Railways recent track developments. (7000 words & 
fig.) 

1940 62 (01 & 624 .2 


Journal, Permanent Way Institution, vol. LVII, Part 
iii Deep. 3821: 

RIGBY (W. L.). — Impact on railway underbridges. 
(4800 words & figs.) 


1940 625 18 (.42) 
Journal, Permanent Way Institution, vol. LVI, Part 
Ill, Deec., p. 335. 
HUTT (E. T.). — From track to scrap heap. Some 
of the methods employed by the G. W. R. in dealing 
with second-hand permanent way. (7500 words & fig.) 


Locomotive, Railway Carriage & Wagon Review. 
(London.) 
1940 625 .28 & 656 .21 
The Locomotive, Ry. Carr. & Wag. Rev., March 15, p. 59. 
Some aspects of railway progress as they affect the 
Locomotive Department (To be continued). (3800 
words & fig.) 


1940 621 .431.72 (.45) & 621 .483 (.45) 
The Locomotive, Ry. Carr. & Wag. Rev., March 15, p. 76. 

A new charcoal gas railcar, Italian State Railways. 
(800 words & fig.) 


1940 621 13 (0 & 669 1 
The Locomotive, Ry. Carr. & Wag. Rev., March 15, p. 79. 

Some modern locomotive steels (Firth Brown). (2 200 
words & fig.) 


1940 621 .132.8 (.73) 
The Locomotive, Ry. ‘Carr. & Wag. Rev., April 15, p. 86. 

2-8-8-4 articulated locomotives, Southern Pacific 
Lines. (1000 words & fig.) 


1940 621 .132.3 (.493) 
The Locomotive, Ry. Carr. & Wag. Rev., April 15, p. 89. 

New « Atlantic » type locomotives, Belgian National 
Railways Company. (1400 words & fig.) 


1940 623. (.42) & 625 .26 (.42) 
The Locomotive, Ry. Carr. & Wag. Rev., April 15, p. 91. 
Mobile workshops for the British Expeditionary 


Foree (Southern Ry.). (900 words & fig.) 
1940 621 .132.3 (.460) 
The Locomotive, Ry. Carr. & Wag. Rev., April 15, p. 92. 
New 4-8-2 streamlined steam locomotives, Madrid, 
Saragossa & Alicante Ry. (350 words & fig.) 


1940 621 .335 (.42) & 621 .338 (.42) 
The Locomotive, Ry. Carr. & Wag. Rev., April 15, p, 95. 

Electric motor coach trains. Brief abstracts from pa- 
per read by Mr. H. H. Andrews before the Inst. of 
Locom, Engrs, 13-3-40. (2400 words.) 


1940 621 132.8 (.44) & 621 .133 (.44) 
The Locomotive, Ry. Carr. & Wag. Rey., April 15, p. 102. 
« Velox » steam generator fitted on P. L. M. com- 


pound express engine, Particulars of locomotive as 
running. (2000 words & fig.) 
1940 625 .235 


The Locomotive, Ry. Carr. & Wag. Rev., April 15, p. 110. 
Carriage painting, Synthetic finishes on railways 
abroad. (1 000 words.) 


Mechanical Engineering. (New York.) 


1940 62 (01 & 625 .213 
Mechanical Engineering, April 1940, p. 289. 


TATNALL (Rodman R.). — Factors in the fatigue 
of helical springs. (3200 words & fig.) 

1940 669 .1 
Mechanical Engineering, April 1940, p. 293. 

VILELLA (J. R.). — The grain size of steel, An 
introduction to the subject. (1200 words & fig.) 

1940 62 (01 


Mechanical Engineering, April 1940, p. 311. 

LESSELLS (John M.). — Significance of tension 
test. Background of a proposed symposium to discuss 
relation of tensile test of metals to design. (4400 
words & fig.) 


Modern Transport. (London.) 
1940 621 .335 (.42) & 621 .338 (.42) 


Modern Transport, March 23, p. 3. 

ANDREWS (H. H.). — Equipment of electric motor 
coach trains. — No. 2, Position of control gear : Choice 
of electrical systems. (From a paper read before the 
Tnstit. of Locomotive Engineers, London, March 13.) 
(4800 words & fig.) 


1940 385 (091 (.47) & 656 .2 (.47) 
Modern Transport, March 23, p. 7. 

Transport in Soviet Russia. Characteristics of rail- 
way system. (8800 words & tables.) (To con- 
tinued. ) 


1940 623 (.42) & 625 .26 (.42) 
Modern Transport, March 30, p. 3. 

Mobile railway workshop for British Expeditionary 
Force. Ministry of Supply unit completed by Southern 
Railway. (1 200 words & fig.) 


1940 623 (.42) & 656 .226.6 (.42) 
Modern Transport, April 6, p. 3. 

Freight train working in wartime. Hnsuring « next- 
morning » deliveries. L. M. S. operating methods. (2 700 
words, table & fig.) 


1940 623 (.494) & 656 .2 (.494) 
Modern Transport, April 6, p. 10. 

Wartime operation of Swiss Railways. (1600 words 
& fig.) 


be 


50 — 


1940 621 .33 (.42) & 625 .42 ( 
Modern Transport, April 13, p. 3; April 20, p. 7. 

Tube train service to High Barnet. Rapid Transi 
L. N. E. R. branch and resignalling, Direct railway 
with West End. (1 800 words & fig.) 


1940 
Modern Transport, April 13, p. 5. 
Outrigger construction for trolleybuses. Alter 


to chassisless vehicles. Interesting A. EH, C. dev 
ments. (1000 words & fig.) 


1940 
Modern Transport, April 13, p. 11. 
Railway communications in Norway. Principal | 
tures of Government System, Ore traffic on Nat 
line. (1700 words & fig.) | 


| 


629 .113.62 ( 


385 (091 (4 


1940 
Modern Transport, April 20, p. 2. | 
Locomotive design in France (Comments on pé 
read by M. Chan before Inst. of Locomotive Engineq 
(1 000 words.) 


1940 385. (091 (4 
Modern Transport, April 20, p. 3. 

Railways and Ports in Rumania. Main routes | 
principal traffics. Importance of oil exports. (2 
words & fig.) 


621 .13 (0 ( 


1940 625 .42 (.42) & 656 .25 (. 
Modern Transport, April 20, p. 3. | 

Tube train service to High Barnet. No. 2. Resignal 
L. N. E. BR. branch (900 words &. fig.) 


Oil Engine. (London.) 
1940 621 .431.72 € 
Oil Engine, April, p. 358. 
High-power shunting locomotives. 28 standard die 
electric units with engines of 1000 B. H. P. and 
B. H. P. (Baldwin). (1200 words.) 


1940 
Oil Engine, April, p. 372. 
Latest Ganz-Jendrassik traction engine. 12 and 
eylinder V-type. (966 words & fig.) 


621. 


Proceedings, American Society of Civil 
Engineers. (New York.) 
1940 624 .1 (.73) & 627 .82 (. 
Proc., Amer. Soe. Civ. Eng., March, p- 383. 


Foundation experiences, Tennessee Valley Author 
A symposium: 5 papers by James 8. LEWIS Jr.. 
bert M. ROSS, Verne GONGWER, Portland P. F 
and James B. HAYS, (50000 words, tables & fig.) 


Railway Age. (New York.) 
1940 621 .431.72 (.73) & 625 .26 (. 
Railway Age, March 2, p. 397. 


Pioneer Zephyr (Chicago Burlington and Quincy. 
repaired in record time after serious collision. (3 
words & fig.) 


10 

fay Age, March 2, p. 401. 
ion Pacifie gives Denver modern produce terminal. 
) words & fig.) 


40 625 .162 (.73) & 656 .259 (.73) 
vay Age, March 2, p. 410. 
)rt-arm gates with signals at 
. (2700 words & fig.) 


40 

vay Age, March 9, p. 433. 
jeral grade-crossing elimination program 
cened pace. (5000 words & fig.) 


40 

way Age, March 9, p. 488. 
2ctric locomotives (2 C + C 2) for the Paulista 
way. (2500 words.) 


40 

vay Age, March 9, p. 446. 
miskaining & Northern Ontario diesel-powered 
train (converted from gasoline railcar). (1 900 
Is & fig.) 

140 625 .245 (.73) & 625 .246 (.73) 
way Age, March 23, p. 542. 

ght-weight riveted hopper cars for the Northern 
fic (ratio of pay load to tare = 3.12 to 1). (1 400 
Is & fig.) 


140 
way Age, March 23, p. 544. 
idge piers of structural steel piles meet with fa- 


656 .213 (.73) 


seven Alton eros- 


625 .162 (.73) 


shows 


621 .335 (.81) 


621 .431.72 (.73) 


624 1 (.71) 


on the Canadian National Rys. (5000 words 
g.) 
40 625 .243 (.73) 


way Age, March 16, p. 489. 

slaware, Lackawanna & Western light-weight box 
A. A. R. 50-ton cars embodying the use of USS 
Ten steel, weigh 44 000 lb. (1 600 words & fig.) 


940 625 .1 (06 (.73) 
way Age, March 16, p. 498. 

igineering and Maintenance Officers meet at Chi- 
, 12-14 March. (Abstracts of the principal addresses 
reports). (40000 words & fig.) 


340 656 .213 (.73) & 725 .32 (.73) 
way Age, March 30, p. 584. 

ve Roads join in building modern produce facilities. 
lern terminal with up to date layout und equip- 
t at Denver, Colo. (4300 words & fig.) 


940 621 .431.72 (.494) & 621 .437 (.494) 
way Age, March 30, p .588. , 
ymbustion turbine as prime mover for locomotives. 
roposal combining the turbine with hydraulic trans- 
‘ion and worm-gear drive, all developed in other 
Is. (4000 words & fig.) 


940 625 .216 
way Age, April 6, p. 619. 
raft gears. — Their relation to riding comfort of 


_ — Data obtained from passenger-train tests. 
00 words & graphs.) 


1 = 


1940 
Railway Age, April 6, p. 624, 
New coal dumper on the Pennsylvania handles a car 
a minute. (4300 words & fig.) 


1940 
Railway Age, April 6, p. 636. 
Lightweight hopper cars for the Delaware, Lacka- 
wanner & Western. (700 words & fig.) 


621 .138.2 (.73) 


625 .245 (.73) 


Railway Engineering and Maintenance. 
(Chicago.) 
1940 625 .144.4 (.73) 


Railway Kngineering and Maintenance, March, pp. 154 


to Til: 
Work equipment (A series of 4 articles on). — On 
— and off — track equipment. (17000 words & fig.) 
1940 625 144.4 (.73) & 625 .19 (.73) 


Railway [Engineering and Maintenance, March, p. 172. 
New Haven centralizes the repair of its work equip- 
ment. (5 600 words & fig.) 


Railway Gazette. (London.) 


1940 625 .26 (.42) & 725 .33 (.42) 
Railway Gazette, March 15, p. 377. 
Carriage & Wagon Department developments, G. 
W. R. — High-capacity storage shed at Swindon and 
new carriage lifting and painting shops at Caerphilly. 
(1100 words & fig.) 


1940 623 & 656 
Railway Gazette, No. 29, March 15, p. 386, No. 30, 
March 22, p. 422, No. 31, March 29, p. 470, No. 32, 
April.5, p. 518; No. 33, April 12, p. 550. 
Transport services and the war. (23 000 words & fig.) 


1940 656 .222.1 (.493) 
Railway Gazette, March 15, p. 390. 

High-speed locomotive work in Belgium (New Atlan- 
tics and Standard Pacifics on the Brussels-Ostend line). 
(3000 words & fig.) 


1940 621 .135.5 & 625 .253 (.42) 
Railway Gazette, March 22, p. 407. 

Westinghouse brake on British engines in France. 
Application of air-operated graduable steam brake to 
Westinghouse-fitted locomotive. (1000 words & fig.) 


1940 621 .132.5 (.931) 
Railway Gazette, March 22, p. 410. 

New light 4-8-2 locomotives for working mixed traf- 
fic on 50-Ib. per yard rail in New Zealand. (1 900 words 
& fig.) 


1940 62 (01 (.42) & 621 135.2 (.42) 
Railway Gazette, March 29, p. 459. 

Tyre failure investigations on the L. M. 8S. R. — 
Analysis of a typical example in a 0-6-0 locomotive. 
(1200 words & fig.) 


1940 625 .11 (.492) & 725 .31 (.492) 
Railway Gazette, March 29, p, 460. 

New works at Amsterdam. Important improvements 
including elimination of level crossings and provision 
of two new stations. (1500 words & fig.) 


; — 52 — 


1940 623 (.42) & 625 .26 (.42) 
Railway Gazette, March 29, p. 463, 


The first mobile railway workshop train (for B. 


EK. F.). (1300 words & fig.) _ 

1940 621 .138 (.493) 
Railway Gazette, April 5, p. 499. 

CHANTRELL (A.). — Locomotive maintenance, Bel- 


gian National Railways. Reduction in man-hours and 
time of withdrawal from service achieved by reor- 
ganisation of workshops and systematic schedule of 
operations. (2 300 words.) 


1940 656 .1 (.492) & 656 .261 (.492) 
Railway Gazette, April 5, p. 506. 

Dutch rail and road goods services. —— Co-operation 
with a general transport concern and local carriers is 
working successfully. (550 words.) 


1940 623 (.42) & 656 .1 (.42) 
Railway Gazette, April 5, 511. 

Road transport and the War. — 7. (2400 words 
& fig.) 

1940 621 .132.8 (.73) 


Railway Gazette, April 12, p. 540. 


Axticulated 2-8-8-4 mixed-traffic locomotives for 


75 m. p. h., Southern Pacific (Lima). (2000 words 
& fig.) ee ; 
1940 625 .111 (.494) & 656 .25 (.494) 


Railway Gazette, April 12, p. 542. 

Improved approach to Lucerne, (Widened approaches, 
colour-light signals, long-distance point operation). 
(1700 words & fig.) 

1940 
Railway Gazette, April 19, p. 568. 

New standard station shelters, Belgian National Rys. 
Co. (250 words & fig.) 

1940 
Railway Gazette, April 19. p. 570. 

Canadian Pacific railway land grants. (1 200 words.) 


1940 385. (091 (.481 + .485) 
Railway Gazette, April 19, p. 571. 

The Lapland iron ore railway (Lulea-Narvik). 
words & fig.) 


1940 
Railway Gazette, 
One-man steam 
Hantwil Railway, 


1940 
Railway Gazette, April 26, p. 607. 
New refrigerator cars, Canadian National Rys. 
head-iced cars, which can also 
(700 words & fig.) 
1940 
Railway Gazette, April 26, p. 618. 
Locomotive developments in France (Abstract of pa- 
per by M. Chan, presented before the Institution of 
Locomotive Engineers, April 17). (4100 words.) 


1940 621 .431.72 (.73) 

Diesel Railway Traction, p. 32, Supplement to the Rail- 
way Gazette, March 15. 

High-power main-line diesel-electric locomotives in 
the U. 8. A. (description of seven 2000-B. H. P. units 
— Electro-Motive Corporation — for express haulage 
on the Burlington Lines). (3400 words & fig.) 


656 .211.5 (.493) 


385. (01 (.71) 


(4 000 


621 .132.8 (.494) 
April 26, p. 604. 
locomotive 


operation, Langenthal- 
Switzerland. 


(700 words & fig.) 
625 .244 (.71) 


(Over- 
be chareoal-heated). 


621 .13 (0 (.44) 


' Diesel Railway Traction, p. 35, Supplement to the 


1940 


621 .431.72 : 


way Gazette, March 15. 
French 635-H. P. diesel-electric shunting locomot 
(hauling 700 tous up 1 in 72 gradients at 4 1/2 m.ps 
(1000 words & fig.) 


1940 
Diesel Railway Traction, p. 37. 
way Gazette, March 15. | 
English-built railear for Tasmania — 153-B. H! 
Gardner engine, For Specialized traffic on 3 ft. 6) 
line. (2500 words & fig.) 


1940 621 .431.72 (. 
Diesel Railway Traction, p. 40. Supplement to the E 
way Gazette, March 15. 

Diesel traction in Denmark. Progress during the 
15 years. (Paper presented by P. Knutzen, Gens 
Manager, State Rys., to Danish Inst. of Enginee; 
(2000 words & fig.) 


j 


621 .431.72 (. 
Supplement to the 


1940 621 .331 (. 
Electric Railway Traction, p. 40, Supplement to 
Railway Gazette, April 26. 
READ (J. C.). — Rectifier equipment for rege 
rative working. — Requirements, design and opera 
of the B. T.-H. rectifier-inverter plants of the Durb 
Volksrust section of the South African Railways, (7) 
words & fig.) | 


1940 621 .431.72 (3 
Diese! Railway Traction, p. 44, Supplement to the R 
way Gazette, April 12. 
A dozen new diesel-mechanical railcars for 
Buenos Ayres & Pacific Railway (broad-gauge pass 
ger and parcels traffic). (2600 words & fig.) 


1940 621 .431.72 (.7. 
Diesel Railway Traction, p. 48. Supplement to the R 
way Gazette, April 12. 
Mixed-traffic diesel-electric locomotives for U. S. 
Mexican frontier line. (600 words & fig.) 


1940 { 
Diesel Railway Traction, p. 49, Supplement to the R 
way Gazette, April 12. 
Methane as an engine fuel. 


1940 
Diesel Railway Traction, p. 
way Gazette, April 12. 
Diesel-electric locomotive for heavy grades 
gauge, Madagasear). (600 words.) 


1940 621 .431.72 (4 
Diesel Railway Traction, p. 51, Supplement to the R 
way Gazette, April 12, 
Spanish railcar progress. — Services, 
and future plans. (1100 words.) 


1940 623 (.489) & 621 .431.72 (.4 
Diesel Railway Traction, p. 51, Supplement to the R 
way Gazette, April 12, 
Wartime diesel traffic in Denmark. 
map. ) 


(1 100 words.) 


621 .431.72 (. 
50, Supplement to the R 


(Me 


costs, fina 


(1 500 word: 


ee 


40 621 .33 (.73) 
ic Railway Traction, p. 32, Supplement to the 
tailway Gazette, March 29. 
2 Pennsylvania Railroad 
3, maps & fig.) 


40 621 335 & 621 .338 
ric Railway Traction, p. 35, Supplement to the 
Railway Gazette, March 29. 

Itiple-unit electric trains. Abstract of paper read 
r. H. H. Andrews, before Institution of Locomotive 
aeers, March 13. (3000 words & table.) 


Railway Magazine. (London.) 


electrification. (2 200 


40 656 .254 
vay Magazine, April, p. 193. 

CK (O. S.). — Automatic train control. (3500 
s & fig.) 

40 385 (09 (.438) 
vay Magazine, April, p. 228. 

-E (Charles E.). — Poland and its railways. 


II. (2600 words & fig.) 


uilway Mechanical Engineer. (New York.) 
40) 621 .431.72 (.73) & 669 
vay Mechanical Engineer, March, p. 87. 

uminium alloys feature construction of Missouri- 
‘ic Eagle trains (six-car de luxe trains of 596 980 
hauled by 2000 H. P. diesel locomotive). (5 300 
s & fig.) 


40 625 .2 (01 & 625 .216 
way Mechanical Engineer, March, p. 94. 

e relation between draft gears and riding comfort. 
ts by the Waugh Equipment Company.) (3 400 
s & fig.) 


40 621 .133 
vay Mechanical Engineer, March, p. 100. 

ANDT (C. A.). — A study of the locomotive 
r. Effect of the absorption efficiency, grate area, 
-end design, superheater and feed-water heating 
he efficiency and capacity of the boiler. (5000 
s, tables & fig.) 


40 


62) (01) 6.73); 6255-235 (73) 
& 656 .283 (.73) 
way Mechanical Engineer, March, p. 107. 
reau of Safety reports Pioneer Zephyr wreck. 
age to stainless-steel train, which collided with 
ling locomotive at high speed, confined largely to 
unit. Little damage to locomotive. (1 800 
s.) 


Railway Signaling. (Chicago). 
40 656 .257 (.73) 
way Signaling, March, p. 143. 
terlockings installed at 2 railway crossings. Nu- 
us train stops eliminated by installing table in- 
ckers (Great Trunk Western crossing Belt Ry. & 
ash). (3400 words & fig.) 


40 625 .162 (.73) & 656 .259 (.73) 
vay Signaling, March, p. 146. 

1LLOWAY (C. J.). — Protection at three cros- 
. on.the Atlantic Coast Lines (Gates, signals. Au- 
tie control with part-time manual control. Fresnel 
electric gate lamps. (3500 words & fig.) 


40 656 .254 (.73) 


way Signaling, March, p. 149. df 
mote control of junction on the Louisville and 


Aye (from station 4.8 miles away). (3000 words 
~ Tig.) 


1940 62 (01 (.73) & 656 .25 (0 (.73) 
Railway Signaling, March, p. 152. 

Pennsylvania signaling testing procedure (instruc- 
tions). Part IJ. — Part I in January, 1940, issue. 
(11000 words & fig.) (To be continued.) 


1940 656 .257 (.73) 
Railway Signaling, March, p. 158. 

Interlocking replaces 3 mechanical plants on the 
Erie. (6300 words & fig.) : 


1940 656 .259 (.73) 
Railway Signaling, March, p. 162. 

Flood detectors on the Missouri Pacific instaled on 
economic basis. (2200 words & fig.) 


South African Railways and Harbours Magazine. 
(Johannesburg. .) 
1940 621 .33 (.68) 
South Sane Rys. and Harbours Magazine, March, 
), L060, 
Electric locomotives on the South African Railways. 
(3 000 words & fig.) 


University of Illinois Bulletin. (Urbana.) 
1940 62. (01 (.73), 625 .143.2 (.73) 


& 625 .143.3 (.73) 
University of Illinois Bulletin, No. 22, Jan. 23. 
MOORE (Herbert, F.). — Sixth progress report on 
the joint investigation of fissures in railroad rails, 
conducted by the Engineering Experiment Station, Uni- 
versity of Illinois, in cooperation with A. A. R. and 
the Rail Manufactures Technical Committee. — Ser- 
vice failures of control-cooled and brunorized rails. 
— Control cooling tests. — Field tests for batter of 
end-hardened rails in service on the Chesapeake and 
Ohio Railroad and metallographic tests in connection 
therewith. Mechanical tests of specimens from 
samples of Chesapeake & Ohio end-hardened test rails. 
— Toughness and other mechanical tests on specimens 
from rolled rails. — Non destructive tests. — Rolling 
load tests of joints for batter. — Bend tests and drop 
tests for accepting or rejecting rails. (Reprint Series 
No. 16 of Exp. St.). (16000 words & fig.) 


1940 | 697 
University of Illinois Bulletin, No, 28, March 5. 
KRATZ (Alonzo P.), KONZO (Seichi), FAHNE- 


STOCK (Maurice K.) & BRODERICK (Edwin L.). — 
Summer cooling in the research residence with a con- 
densing unit operated at two capacities. A report of 
an investigation conducted by the Engineering Expe- 
riment Station, University of Illinois in cooperation 
with the American Society of Heating and Ventilating 
Engineers, and the National Warm-Air and Air-Con- 
ditioning Association. Experiment Station Bulletin 
Series No. 321. (70 pages, illustrated.) (Price : 70 cents.) 


1940 624 
University of Illinois Bulletin, No. 29, March 12. 

KLUGE (Ralph W.). — An investigation of rigid 
frame bridges. — Part III: Tests of structural hinges 
of reinforced concrete. A report of an investigation con- 
ducted by the Engineering Experiment Station, Uni- 
versity of Tllinois, in cooperation with the Portland 


Cement Association, Experiment Station Bulletin Series 
No. 322. (Price : 40 cents. ) 


in Spanish. 
Ferrocarriles y Tranvias. (Madrid.) 
1940 


656 .25 
Ferrocarriles y Tranvias, n° 66, febrero, p. 38. 
O'CONNOR (Alberto). — La mision de la sefializacion 
en la moderna explotacion de los ferrocarriles. (2 700 
palabras & fig.) 


1940 621 .431.72 
Ferrocarriles y Tranvias, n° 66, febrero, p. 47. 
Los progresos realizados por los automotores durante 
la guerra. (4300 palabras & fig.) 
in ttalian. 


L’Ingegnere. (Milano.) 


1940 
L'Ingegnere, marzo, p, 165. 

ROSSI (C.). — la classificazione decimale nell’ uni- 
ficazione e nell’ industria. (2 800 parole.) 

1940 624 .63 


L’Ingegnere, marzo, p. 183. 

SASL (Ge == ie realizzazione 
menti di isostatica nelle strutture d 
ottenuta in Bti 
mato, — II. ( 
& fig.) 

1940 669 1 
L’Ingegnere, marzo, p. 197. 

GUZZONT (G.). — Gli acciai speciali ed il risparmio 
di elementi alliganti. (3200 parole, tabelli & fig.) 


pratica deeli ele- 
; ei ponti quale fu 
Opia nei maggiori ponti in cemento ar- 
sli apparecchi di dilatazione, (2 300 parole 


Rivista teenica delle ferrovie italiane. (Roma. 

1940 621 .392 (.45) & 625 .282 (.45) 
Rivista teenica delle ferrovie ital., 15 marzo, p. 97. 

LAURENTINI (V.). — I veicoli con cassa in acciaio 


inossidabile delle Ferrovie Italiane dello Stato. (3 200 
parole & fig.) 


1940 621 135.4 


Rivista tecnica delle ferrovie ital., 15 marzo, p. 110. 


_ROBERT (G.). — Ricerche teorico-sperimentali sulla 
circolazione della 


locomotiva E, 326 in curva, sugli 
scambi e sui raccordi. (4 000 parole & fig.) 
In Dutch. 
De Ingenieur. (Den Haag.) 
1940 624 .2 


De Ingenieur, Nr. 12, 22 Maart, 
JOEKES (A. M.). — De invloed van consoles op het 

buigmoment, Hen bijdrage tot de rekenmethode van 

Prof. H. Cross. (2300 woorden. 4 tabellen & fig.) 


Dp: Ba 65: 


1940 624 51 (7) 
De Ingenieur, Nr. 14, 5 April, p. A. 124, 

Ontwikkelingstendenzen bij den bouw van Ameri- 
kaansche hangbruggen. (1 000 woorden.) 

1940 


62. (01 & 691 
14, 6 April, p. Bt. 25. 


C.). — Krimp bij betonconstructies 
(5000 woorden, tabellen & fig.). (Wordt 


De Ingenieur, Nr. 

BOONSTRA (G. 
(Vervole). 
vervoled.) 


016 | 


1940 656 .254 (.492) 
De Ingenieur, Nr, 15, 12 LM Nal Gay, Wee ale 
VERSTEGEN (J. ids <= Automatische waar- . 


| 


ar Pa 


d4 — 


Schuwingsseinen voor onafgesloten overwegen op} 
N. S. voor enkel spoor. (2300 woorden & fig.) 


Spoor- en Tramwegen. (Utrecht.) 


1940 621 .33 (4 
Spoor- en Tramwegen, Nr, 7, 30 Maart, p. 133. : 
VAN LESSEN (H. J.). — Electrificatie der b 


vakken Arnhem-Nijmegen en Harmelen-Breukelen. 
woorden & fig.) 


| 


725 31 (. 


1940 
Spoor- en Tramwegen, Nr. 7, 30 Maart, p. 135. } 
SCHELLING (H. G. J.). — Het nieuwe station 
Brugge. (1000 woorden & fig.) i 
1940 


656 ( 
Spoor- en Tramwegen, Nr. 7, 30 Maart, p. 137; Ny 
1SeAprily ps Loos j 
| VAN SETTEN (D.). — Het verkeerswezen in de 4 
jet-Unie. (Slot volgt.) (4300 woorden & fig.) j 
1940 621 .132.8 (.73) & 621 .431.72 ( 
Spoor- en Tramwegen, Nr. 8, 13 April, p. 165. 
VAN SETTHN (D2 = Vijf jaar stroomlijntre 
in Amerika, (1 600 woorden, 1 tabel & fig.) 
in Portuguese. | 


Gazeta dos caminhos de ferro. (Lisboa.) | 
1940 385 | 
Gazeta dos caminhos de ferro, n° 1251, 1 de feveret 
p. 82. 
Dr. VASCO DA PENHA CO 
seleccdo profissional. ( 


UTINHO. — Orientacat 
2000 palavras.) 


1940 385 .113 (. 
| Gazeta dos caminhos de ferro, n° 1255, 1 de a 
p. 193; 


Lopes GALVAO. — Relatério da Administracaio 
Servicos dos Portos, Caminhos de ferro e transpo: 
da Col6nia de Mocambique em 1938. (2000 palavra 
Tig.) 

Revista das Estradas de ferro. (Rio de Janeir} 

1939 


Revista das Estradas de ferro, n° 336, 
p. 2379; n° 337, 30 de julho, p. 2395; n° 338, 15 
agosto, p. 2417; n° 339, 30 de agosto, p. 
n° 341, 30 de setembro, p. 2446; n° 342, 
outubro, p. 2457; n° 343, 30 de outubro. p. 24 
n° 344, 15 de novembro, p. 2478; n° 345, 30 
novembro, p. 2489; n° 346, 15 de dezembro, p. 24 

‘) futuro das estradas de ferro no Brasil. (17 
palavras.) (Continua.) 


1939 621 .431.72 (.8 
Revista das Estradas de ferro, n° 340. 15 de setemb 
p. 2503. 
V. RIBROCK (F. R.). — Consideracées posthw 
sobre as litorinas experimentadas na Estrada de Fe 
Central do Brasil. (1100 palavras & fig.) 


1939 621 33 (.8 

Revista das Estradas de ferro, n° 346, 15 de dezemb 

p. 2503. 

O aspecto economico da electrificacao da E. F. 
rocabana, (3290 palavras.) 


1940 385. 
Revista das Estradas de ferro, n° 349, 30 de janei 
p- 2539, 


de MENDONCA Junior (Luiz A.). 


— O desperdic 
nas estradas de ferro. ( 


2500 palavras & fig.) 


M. Weissenbruch Co., Ltd., Printer of the King, 


; 
' 


49, rue du Poincon, Bruxelles. 
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